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NOTES BY THE EDITOR 



ON THB 



PROGRESS OF SCIENCE DURING THE YEAR 1854. 



The sixth annaal meeting and eighth regular session of the Ameri- 
can Association for the Promotion of Science was held in Washing- 
ton, D. C, in the rooms of the Smithsonian Institation, during the 
week commencing with Wednesday, April 20, 1854. The Presi- 
dent, elected at the Cleveland meeting, was Prof. Jas. D. Dana. The 
Association was divided into two sections — the physical and the 
chemical. The whole number of communications presented was 92 : 
37 in Physics and Astronomy ; 12 in Meteorology ; 25 in Geology 
and Mineralogy ; 12 in Chemistry ; 6 in Zoology. 

Prof. Bache, from the Committee on the Constitution of the Asso- 
ciation, reported a series of amendments, guarding more closely the 
admittance to membership, — ^making the President and General Sec- 
retary ineligible for reelection, — requiring that local committees shall 
not arrange for excursions during the session before its opening, — 
enlarging the standing committees, — and prohibiting the recommenda- 
tion of books, instruments, institutions, or processes. These and 
other amendments lie over until the next meeting, when they will be 
taken up for discussion, acceptance, or rejection. 

The election of officers for the succeeding year resulted in the 
unanimous choice of the following : — For President, Prof. John Tor- 
rey, of New York ; for General Secretary, Dr. Wolcott Gibbs, of 
New York ; for Treasurer, Dr. A. L. Elwyn. The Permanent Sec- 
retary is Prof. Lovering, of Cambridge. The next meeting of the 
Association, by invitation of Brown University, will be held at Provi- 
dence, R. I., on the third Wednesday of August, (the 15th,) 1855. 

The twenty-fourth annual meeting of the British Association for the 
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Promotion of Science was held at Liverpool, commencing September 
20, the Earl of Harrowby in the chair. The meeting at Hull, in 
1853, was so thinly attended, and exhibited such a lack of interest on 
the part of the English savans, that the present meeting of the Asso- 
ciation was looked upon by many as the crisis of its fortunes. Hap- 
pily they have revived to a degree that promises well for the interests 
of science. The meeting at Liverpool was numerously attended, 
nearly all the distinguished promoters of science in Great Britain 
being present, together with a large number of foreigners of reputa- 
tion. The Committee, in connection with the Royal Society, to whom 
was referred the plan of Lieut Maury, of the National Obsftrvatory 
at Washington, for the improvement of navigation, reported tliat the 
English Government had established a department in tlie Board of 
Trade, with the view of carrying out in every particular the recom- 
mendations of the Royal Society and this Committee, in reference to 
this important scheme for improving navigation, and accumulating 
meteorological data to an extent far surpassing any thing which has 
hitherto been attempted. The Government have also appointed Capt. 
Robert Pitzroy, R. N., to be at the head of this new department, 
which is in itself a guaranty that it will successfully carry out all 
the important objects for which it has been established. 

Scientific officers of the navy and mercantile marine will now feel 
assured that the records of their valuable observations and surveys 
will no longer slumber jieglected amidst the dust of offices, but be 
reduced and rendered available to science and mankind without any 
unnecessary delay. The sum voted for the new department by the 
House of Commons for the present year is 3,200Z. ; but there can be 
no doubt that this sum will be augmented in future years, if the ex- 
pectations that we have been led to form as to the inestimable public 
benefits likely to flow from the labors of this office shall be realized. 

The " Kew Committee ^ reported that they had been especially en- 
gaged in securing accuracy for the various implements of observa- 
tion — the thermometer, barometer, and the standard of weights and 
measures. At the present time they have intrusted to them, for veri- 
fication and adjustment, one thousand thermometers and fifly barome- 
ters for the navy of the United States, as well ks five hundred 
thermometers and sixty barometers for the English Board of Trade, 
the instruments which are supplied in ordinary commerce being found 
to be subject to error. to 8^n extraordinary degree. 

The thermometer is constructed of enamelled tubing, and the 
divisions are etched on the stem with fluoric acid ; the figures are 
stamped on the brass scale at every tenth degree, and* each instrument 
is fitted to a japanned copper case, with a cup surrounding the bulb, and 
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has a distinguishing number. The cost, in consideration of the 
quantity ordered from the makers at one time, including the case, is 
55. 6d. ; and without the case, 4*. 6c?. for each thermometer. At the 
suggestion of Sir John Herschel, they have also undertaken, by the 
photographic process, to secure a daily record of the appearance of 
the sun's disk, with a view of ascertaining, by a comparison of the 
spots upon its surface, their places, size, and forms, whether any rela- 
tion can be established between their variations and other phenomena. 
The Council of the Royal Society has supplied the funds, and the 
instrument is in course of completion. The same beautiful invention, 
which seems likely to promote the interests of science in many 
branches at least as much as those of art, is employed, under the able 
direction of the committee, and of Mr. Welsh, the curator, to record, 
by a self-acting process, something similar to that of the anemometer, 
the variations in the earth's magnetism. 

From the address of the President we make the following extracts, 
as illustrative of the progress of science during the past year. In 
rfespect to the progress of astronomical science, the large number of 
planets and comets discovered of late years, while it evinces the dili- 
gence of astronomers, has, at the same time, brought additional 
laborers into the field of astronomical science, and contributed mate- 
rially to its extension. The demand for observations created by these 
discoveries has been met by renewed activity in existing observa- 
tories, and has led to the establishment, by public or private means, of 
new observatories. For instance, an observatory was founded in the 
course of last year by a private individual at Olmiitz, in Moravia, and 
is now actively at work on this class of observations. Various such 
instances have occurred within a few years. 

'^ In addition to the advantages just stated, the observations called 
for by the discovery of .new bodies of the Solar System have drawn 
attention to the state of Stellar Astronomy^ and been the means of 
improving this fundamental part of the science. The following are 
a few words on the existing state of Stellar Astronomy, so far as 
regards catalogues of stars. Subsequently to the formation of the 
older catalogues of bright stars, astronomers turned their attention 
to observations in zofves^ or otherwise, of smaller stars, to the ninth 
magnitude inclusive. Lalande, Lacaille, Bessel, Argelander, and 
Lament, are the chief laborers in this class of observations. But 
these observations, unreduced and uncatalogued, are comparatively of 
little value. The British Association did great service to astronomers 
by reducing into catalogues the observations of Lalande and Lacaille. 
A catalogue of part of Bessel's zones has been published at St. 
Petersburg, and a catalogue of part of Argelander's zones at Vienna. 
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Lamont's zones have also been reduced in part by himself. The cat- 
alogue of 8,377 stars, published by the British Association in 1845, is 
founded mainly on the older catalogues, but contains, also, stars to the 
seventh magnitude inclusive, observed once only by Lalande or 
Lacaille. The places of the stars in this catalogue are, consequently, 
not uniformly trustworthy ; but as the authorities for the places are 
indicated, the astronomer is not misled by this circumstance. 

*^ The above are the catalogues which are principally used in the 
observations of the small planets and of comets. This class of obser- 
vations must generally be made by means of stars as fixed points of 
reference. The observer selects a star from a catalogue, either for 
the purpose of finding the moving bpdy, or for comparing its position 
with that of the star ; but from the imperfection of the catalogue, it 
sometimes happens that no star is found in the place indicated by it ; 
and in most cases, unless the star's place has been determined by re- 
peated meridian observations, it is not sufficiently accurate for final 
reference of the position of the planet or comet* In catalogues re- 
duced from zone observations, the star's right ascension generally de- 
pends on a single transit across a single wire, and its declination on a 
single bisection. This being the case, astronomers have begun to feel 
the necessity of using the catalogue places of stars provisionally, in 
reducing their observations, and of obtaining afterwards accurate 
places by meridian observations. 

<' It will be seen by this statement that, by the observations of the 
small planets and of comets, materials are gradually accumulating for 
the formation of a more accurate and more ejctensive catalogue of 
stars than any hitherto published. The modern sources at present 
available for such a work are the reduced and published observations 
of the Greenwich, Pulkowa, Edinburgh, Oxford and Cambridge obser- 
vatories, and the recently completed catalogue of 12,000 stars observed 
and reduced by the indefatigable astronomer of Hamburg, Mr. Charles 
Rumker, together with numerous incidental determinations of the places 
of comparison stars in the ^ Astronomische Nachrichten.' 

'^ To complete the present account of the state of Stellar Astrono- 
my, mention should be made of two volumes recently published by 
Mr. Cooper, containing the approximate places arranged in order of 
Right Ascension of 30,186 stars from the 9th to the 12th magnitude, of 
which only a very small number had been previously observed. The 
observations were made with the Markree equatorial, and have been 
printed at the expense of Her Majesty's Government" 

Some anxiety was felt by astronomers respecting the continuation 
of. that m«st indispensable publication the Astronomische Michrichten^ 
after the decease of the editor, Mr. Petersen, in February last This 
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has been dispelled by a recent announcement that the King of Den- 
mark has resolved to maintain the Altona Observatory in connection 
with that of the editorship of this work. 

Generally, it may be said of Astronomy, at the present time, that it 
is prosecuted zealously and extensively, active observations being now 
tQore numerous than ever, and that the interests of the science are 
promoted as well by private enterprise as by the aid of government. 

In regard to the progress of the departments of geography and 
ethnography. Lord Harrowby remarks : ** The great navigations which 
are opening up the heart of the South American continent, by the 
Paraguay, the Amazons, and the Orinoco ; that are traversing and 
uniting the colonies of Victoria and South Australia by the River 
Murray ; the projected exploration of North Australia ; the wonderful 
discoveries in South Africa by Livingston and Anderson ; and the ex- 
plorations of Central Africa by Barth and Vogel ; the pictures given 
us by Capt Erskine and others of the condition of the islanders of the 
South Pacific, passing in every stage of transition from the lowest 
barbarism to a fitness for the highest European and Christian culture ; 
these, and a hundred other topics, awaken an ever-new interest in the 
mind of the philosopher and statesman, in the feelings of the Chris- 
tian and the lover of his kind. What new fields for science ! What 
new opportunities for wealth and power ! What new openings for good ! 

" It is happily becoming every year less and less necessary to press 
these things on public notice. In an age of gas and steam — of steam- 
engines and steamboats — of railroads and telegraphs, and photographs 
— the importance of scieiice is no longer questioned. It is a truism — 
a commonplace. We are far from the foundation days of the Royal 
Society, when, in spite of the example of the monarch, their proceed- 
ings were the ridicule of the court; and even the immortal Butler 
thought the labors of a Wallis, a Sydenham, a Harvey^ a Hooke, or a 
Newton, fit subjects for his wit." 

The noble lord glanced cheeringly at the increasing facilities for 
education in science which are being opened up in this country. ^' The 
encouragements and assistance already given (he said) by the State to 
the education of the people in various shapes ; the superior class of 
trained and examined teachers who are spreading over the land, and 
whose training has in no small degree been in physical science ; the 
books provided for early education by our societies and by individual 
enterprise, having the same character ; the every-day more and more 
acknowledged connection between agriculture and science, showing 
itself in such papers as enrich the pages of the journals of the Royal 
Agricultural Society ; the establishment of the department of science 
with its school of mines under the Board of Trade ; the improvement 
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which is to be expected under the action of the charity comaiissioners 
in the system of our old grammar schools ; the spontaneous action of 
our old universities, not superseded, but facilitated and stimulated, by 
parliamentary interposition ; these and such like changes which are 
taking place, partly within the bosom of society itself, and partly by 
the action of government, will shortly provide such means of scien- 
tific education, although not systematized with the exactness of con- 
tinental organization, as will, after our rough English fashion, 
adequately provide for all our wants in that respect, and give us no 
cause to lament over any deficiencies in practical results. 

*^ But will there be encouragement to make use of these facilities ? 
Are there rewards in prospect, whether of direct emolument or social 
consideration, which will induce men * to wear out nights, and live 
laborious days,' in a service which has hitherto, in the world's eye at 
least, appeared oflen to be ill requited ? Now, the real stimulant to 
science has at all times been the delights of the pursuit itself, and 
the consciousness of the great services rendered to humanity by every 
conquest within the domain of truth ; but still these questions may 
fairly demand an answer. To the questions of pecuniary rewards, I 
will presently advert. They have certainly been miserably inadequate ; 
but in regard to social considerations, I think there has existed some 
misunderstanding. It has been often asserted, and made the subject 
of lamentation or complaint, that men of science do not enjoy in this 
free country the consideration which they do in some countries less 
favored otherwise in their institutions than ourselves. Now, if by this 
it is intended to express that men of science are not made Knights of 
the Garter or peers of parliament ; that they are not oflen met with in. 
the hearts of wealth and fashion ; that they are not called into the 
councils of their sovereign, or sent to represent her in foreign courts, 
I admit the fact ; but, then, I doubt whether these are the natural or 
fitting objects of ambition to the scientific man : and if it is intended 
by the assertion that they are not, as a class or individuals, appreci- 
ated by their fellow-citizens for their genius and honored for their ser- 
vices, I cannot so fully admit the fact I would ask any of those 
whose presence adorns this meeting. Do they not find that their names 
are a passport into any society, the proudest in the land ? Whose 
doors that are worth entering are not open to them ? There are cer- 
tain advantages, superficially considered, which will always belong to 
mere wealth or power ; but are they such as the lover of science can 
bring himself to envy or desire ? Wherever he is known, he is honored. 

'< Still, however, in regard to science, I must admit that there is one 
great deficiency. For often may it be said of science, as it was said 
satirically of virtue by the poet, Lavdatw et cdgety — It is praised and 
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starves. The man of science may not desire to live Inxuriously ; he 
may not, nor ought he, desire to rival his neighbors in the follies of 
equipage and ostentation, which are often, indeed, rather a burden 
imposed by the customs of society than an advantage or even a grati- 
fication to the parties themselves ; but he must live, and for the sake 
of science itself he ought to be able to live, free from those anxious 
cares for the present and the future, or from the calls of a profession, 
which often beset and burden his laborious career. Why was our 
Dalton compelled to waste the powers of such an intellect on private 
teaching ? As a teacher, a physician, or a clergyman, or more rarely 
as a partner in a profitable patent, such a man may earn a competence, 
and give to science the hours which can be spared from his other 
avocations ; and it is, indeed, astonishing what results have been the 
produce of these leavings of a laborious life, these leisure hours, if 
so they may be called, of men who are engaged in arduous duties pf 
another kind. But this ought not to be ; and it will not long be, I 
am confident. It must give way before the extended cultivation of 
science itself. The means of occupation, in connection with our 
schools, and our colleges, and our examinations, will increase ; and I 
cannot but hope that a grateful country will insist upon her benefac- 
tors in science receiving a more liberal share of her bounty than has 
hitherto been allotted them. Nor have I any fear that the study of 
science should ever become too exclusive, — that is, should make us 
loo material, — that it should overgrow and smother those more ethical, 
more elevating, influences which are supposed to grow from the pur- 
suit of literature and art. 

'^ In the first place, the demands of science upon the patient and 
laborious exercise of thought are too heavy, too severe, to make it 
likely that it should ever become the favorite study of the many. In 
art and literature the mind of the student is often comparatively pas- 
sive, in a state of almost passive enjoyment of the banquet prepared 
for him by others ; in those of science the student must work hard 
for his intellectual fare. He cannot throw up his oars, 

' And let his little bark attendant sail, 
Pursue the triumph, and partake the gale ; ' 

but he must tug at the oar himself, and take his full share in the labor 
by which his progress is to be made. 

" Nor indeed, when I read the works of a Whewell, and a Herschel, 
and a Brewster, a Hugh Hiiller, or a Sedgwick, and a hundred others, 
the glory of our days, can I see any reason for apprehending that the 
study of science deprives the mind of imagination, the style of grace 
and beauty, or the character of its moral and religious tone, its eleva- 
tion and refinement'' 
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It wai voted to hold the next meeting of the Association at Glas- 
gow, Scotland, the Doke of Argyle being ^elected President for the 
ensuing year, and Col. Sabine Secretary. 

The whole number of papers presented at this meeting was 28Q. 
Of these, 58 were upon subjects connected with mathematical and 
physical science, 43 upon chemical science ; 34 treated of geology, 
41 of zoology and botany, including physiology, 35 of geography and 
ethnology, 34 of statistics, and 44 of subjects in relation to mathe- 
matical science. 

The meeting of the Association was closed with a grand dinner, 
given by the Earl of Harrowby, the President, to the members and 
friends of the Association. Sir R. Murchison discharged the duties 
of chairman, and nearly 800 ladies and gentlemen were present. The 
dinner was succeeded by a brilliant soirit at the Town Hall, given 
by the Mayor to the members of the Association and the ilite of 
Liverpool and the neighborhood. 

The thirty-first meeting of the Society of German Naturalists and 
Physicians was held at Gottingen, September 18, under the Presi- 
dency of Prof. Baum. The meeting was well attended, most of the 
distinguished scientific men of Germany being present. After the 
formal opening of the session, and a few remarks by the President, 
Prof. Wagner, (Hofrath,) of Gottingen, read, according to usual 
practice, a scientific address. The subject he had chosen was " On 
certain Portions and Modes of Considerations of Anthropology." 
A better title, he observed, would perhaps have been, " On the Crea- 
tion of Man and the Substance of the Soul.'' The main objects of 
his address were, Ist, the praise of Blumenbach ; and 2d, a polemical 
attack on the anthropological views of a modern author whom he did 
not name, but who is supposed to be Carl Vogt, whose doctrines he 
denounced as immoral and derogatory of human nature. Afler ex- 
plaining Blumenbach's doctrine of the five races, which showed no 
greater differences than the local and geographical varieties of the 
same species in many of our domestic animals, and which had been 
confirmed by modern science, he stated that these views were still 
further strengthened by the result of recent linguistic investigations. 
Then comes the question. Are all men of one race, and are all de- 
scended from one pair? Notwithstanding partial assertions to the 
contrary, the result of bis scientific investigations had convinced him 
that no argument could be drawn from the study of the natural 
history part of the question against the existence of only one species ; 
and, moreover, although it was difiicult to adduce any direct proof 
for or against the- descent from one single pair, he was equally con- 
vinced that there was no argument against such a view. He then 
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proceeded to discuss the other portion of his theme, and to consider 
whether modern science, either as natural history or ph3rsiology, had 
made any progress respecting the future life, or with regard -to the 
state and nature of the soul. Materialism in this respect hail made 
great progress in latter times ; and he vehemently attacked the views 
of a modern author, who, amongst other things, asserted, that to assume 
a spiritual soul dwelling in the hrain, and thence directing the mo- 
tions and actions of the hody, was Uie greatest absurdity, and who 
had also denied the truth of such a thing as individual immortality. 
Were the views of this author, who also denied the existence of free 
will, founded in truth, ost even recognized as such, where would be 
the use of all the exertions of those great, and good, and learned 
men who for centuries have labored and worked for the improvement 
and instruction of the human race ? There would be nothing great 
or noble in man's nature ; there would be no reality in history, no truth 
in faith. Where would be the result of all our scientific investiga- 
tions ? He concluded by observing that, however difficult or even 
impossible it might be to explain the nature of the soul, we must be 
satisfied that the answer could not be one which was opposed to all 
morality and all virtue. 

At the German Scientific Association, held at Tubingen, in 1853,* 
in Wurtemberg, Prof. Karnat stated that Germany possesses coal 
sufficient to supply the whole world with fael for at least 500 years. 
At the same Congress it was reported that a number of perfect hu- 
man skulls with teeth in them had been found in the Suabian Alps in 
the formation of the mammoth period, which leads to the conclusion 
that man existed at the time when the mastodon and other of the 
huger antediluvian animals flourished. 

At the late meeting of the British Association at Liverpool, the 
Ray Society held its eleventh anniversary. Sir Charles Lyell in the 
chair. The report stated that a volume of Botanical and Physiologi- 
cal Memoirs, including Alexander Brann's profound treatise on 
*' Rejuvenescence in Nature," had just been published. The follow- 
ing wcHks were on the table, and ready for distribution : — ^Part VI. q& 
Alder and Hancock's " Nudibranchiate Mollusca," for 1851 ; the 
second volume of Darwin's great work on ^ The Cirripedes^" with 
thirty plates, for 1852 ; and the fourth volume of the ^ Geological and 
Zoological Bibliography," for 1854. It is the intention of the Coun- 
cil to publish a supplement and index to the last work. 

During the past season an Educational Exhibition has been held in 
London for the purpose of illustrating the condition of Elementary 
Education in the United Kingdom and its Colonies, Continental Eu- 
rope, and the United States of America^ by. bringing together com- 
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plete collections of educational appliances and objects, such as, let. 
Models of school buildings, arrangements and fittings, Books, Maps, 
Diagrams, Models, Apparatus, &c. ; 2d. Specimens of the work done 
in schools ; viz.. Drawings, Writings, Needlework, &c. ; 3rd. Laws 
of Pnblic Instruction, Statistics of Education, School RegulatioDs, 
Time Tables, &c. 

The exhibition opened in June, and continued for abont three 
months. It was entirely successful, and its results cannot fail of bene- 
fiting the cause which it illustrated. Among the articles exhibited 
were choice specimens of fishes, Crustacea, marine plants and vege- 
table productions used in commerce, such as seeds, roots, fibres, &c. ; 
models of school-houses, copy-books, school clocks, globes, stationery, 
drawing and coloring materials, diagrams, prints, maps, hydrostatical 
and pneumaticq^l apparatus, Attwood's machine for illnstrating the 
laws "of falling bodies, the geometrical solids, a machine for illustrat- 
ing centrifugal force, sets of the mechanical powers, sectional models 
of steam-engines, &c. Also, contributions of the asylums for the 
blind, the deaf and dumb, and idiots, and specimens of workmanship 
executed by pupils of the Ragged Schools. The East India Company 
exhibited a very interesting collection of articles — comprising, among* 
other things, specimens of pottery, made at the Madras School of* 
Arts and Industry, cordage made of plantain and agave fibre, with 
various models, &c. 

America, especially the United States, was largelv represented with 
various contributions, illustrating the progress of the common schools 
within the last few years. 

A society has recently been formed in England, under the title of 
" The Palestine Archseological Association," having for its object the 
exploring of the ancient and modern cities and towns, or other places 
of historical importance, in Palestine and the adjacent countries, with 
a view to the discovery of monuments and objects of antiquity, by 
means of researches on the spot. The prospectus runs as follows : — 
*' ArchsBological Research in the East having now attained such im- 
portant results, in the discovery and acquisition of splendid monuments, 
both Egyptian and Assyrian, and a great archseological chain of in- 
quiry having been thus established from Egyptian Thebes to the site 
of Nineveh, it has been suggested that Palestine presents itself the 
middle link in this chain, as being full of rich promise to researches 
and inquiries of a similar character. If Egypt and Assyria have af- 
forded so many valuable monuments to the truth of history and tra- 
dition, it may reasonably be expected that Palestine would yield as 
rich a harvest. Why should not the sites of the ancient cities and 
towns of the Hebrews, and of the aboriginal inhabitants of Canaan, be 
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explored? And why might not the localities of important monu- 
ments — especially of the Hebrews — ^be sought for, under the guidance 
of scriptural authority and of tradition — as, for instance, the Egyptian 
coffins of the patriarchs at Hebron and Sychera ; the twelve stones set 
up by Joshua at Gil gal and in the Jordan ; the monumental record of 
the Law in the Stone of Sychem ; the sacred Ark^upposed to have 
been concealed by the prophet Jeremiah in some recess ; with many 
others which will suggest themselves to the biblical reader ? The 
discovery, if not also the recovery, of these precious relics of Hebrew 
antiquity might be accompanied or followed by the acquisition of va- 
rious objects of historical importance, as coins, vessels, implements, 
sculpture, inscriptions, manuscripts, and other documents, all illustra- 
tive of the most interesting periods of remotest antiquity ; and that in 
the Holy Land, the land of the Bible, such a treasure of arch©ological 
knowledge would possess a high degree of importance, as corrobora- 
tive of the Sacred Writings, and would doubtless be so esteemed, as 
well by the learned as by the religious world." 

At a recent meeting of this Society, an address was given by Dr. 
Tumbull, in which he stated that the idea of this Society was not bor- 
rowed from any recent movements of a similar nature, much less in- 
tended to rival them, but arose simply from the perusal of the Books 
of " Genesis, Exodus and Joshua," and more especially from the cir- 
cumstance recorded of the embalming and burying of the patriarch 
Jacob, at Hebron, by his son Joseph, Viceroy of Egypt ; that the cof- 
fin is in all probability remaining entire in the Cave of Machpelah, as 
then deposited ; and that there can be little doubt, if examination, with 
all proper attention to decorum, were permitted, we should find on the 
exterior, and within the coffin, some characters, and, perhaps, some 
emblems, not according to the idolatrous mythology of Egypt, but re- 
lating to Jacob and his family and ancestry, and perhaps, also, relative 
to the countries of Egypt and Palestine. 

In reference to the coffins of the Hebrew patriarchs, he had formed 
expectations of the most important discoveries. In that of Joseph he 
did not see why we might not find a papyrus, containing his own auto- 
biography, together with other great historical documents, such as 
have been found on opening tombs in Egypt. Who would have im- 
agined that we should have found some of the rarest works of the Greek 
classics in the tombs of Upper Egypt ? Yet some of these we have 
seen in lithographs of the papyri, as -recently produced at a meeting 
of the Syro-Egyptian Society. 

The London Society of Arts have appointed a Committee of Indus- 
trial Pathology for the purpose of inquiring into the nature of acci- 
dents, injuries, and diseases incident to various bodily employments. 
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and of saggesting means for their [Mrevention or relief. It is proposed 
to select each year, for special and thorough investigation, a single 
trade, or group of trades, or some particular kind of injury. Thus it 
is contemplated to devote the remainder of the present session to as 
complete an inquiry as the means at the disposal of the Committee 
may permit into the injury to the eyes which unfortunately attaches 
to many industrial occupations, and a synopsis of some of the 
physical evils which attach to various kinds of industrial labor is to be 
circulated among artbans and others for information. It is then pro* 
posed to hold in the ensuing sessions an exhibition of inventions and 
appliances for making such handicraft employment more healthy. 

The London Geographical Society has received advices from the 
travellers sent out under its auspices : Lieut. Burton and Dr. Wallin 
are pushing their way in Arabia ; and Dr. Vogel, when last heard 
from, was on the borders of Lake Tchad, which he describes as more 
resembling a vast marsh than a sheet of water. The interior of 
Africa, he says, is a *' terrible country" to travel in. Were it not for 
the importance of clearing up its geography and discovering its 
resources, few would be found to explore it. 

Among the various results of Dr. VogePs scientific labors trans- 
mitted to England, his astronomical observations to fix the^ position of 
Kuka are of the highest importance ; for when the three coordinates — 
latitijde, longitude, o^nd elevation— of this great central point of 
Africa have been determined with definite exactitude, we possess a 
beacon by which all other researches respecting Central Africa which 
have been collected up to the present time, and the various journeys 
and itineraries which have been performed in that region, will be rec- 
tified and fixed upon the map* Dr. Vogel is the first professional 
astronomer of acknowledged talent who has undertaken a journey to 
Central Africa ; and so little reliance was placed on the observations 
of his predecessors, — even so justly celebrated travellers as Clapper- 
ton and Denham, — by writers on African geography, that every one 
seems to have considered himself perfectly justified in improving 
upon them aiid shifting them about ad libUumf hundreds of miles, to the 
east or west 

The result of Dr. Overweg's astronomical observations of Lake 
Tsad, backed by the opinion of Prof. Encke, clearly indicated that 
Clapperton and Denham's position was too far to the east, but left the 
precise distance undetermined. It was reserved for Dr. Vogel to 
solve this vexata qiuBstiOf which, for one of his age, (22 years,) is no 
small merit. According to him, the position of Kuka is as follows : — 
12** 55' 14" latitude N., 13°^ 22' longitude E., from Greenwich. 
Elevation above the level of the sea, 900 feet — 50 feet above Lake 
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Tsad* This is a fact of no little importance) as sach a height allows 
no fall for any of its rivers, if connected, according to some writers, 
with the Nile, or the Kowara, or Niger. 

Respecting the botanical featmes of the country, Dr. Yogel was 
surprised to find, among other plants, the FUms eUtHita^ the tree that 
furnishes the caoutc]K>nc, inasmuch as it was not noticed by any 
previous traveller. It grows in considerable quantities in Bomu ; but 
the inhabitants are not acquainted with the nature and use of the 
product it bears. 

It is known that M. Andersson, a young Swedish naturalist and 
traveller, is making explorations in Central Africa. Letters just 
received from him, ma the Cape of Good Hope, announce that he had 
succeeded in reaching the great Lake of NigamL He is the first 
European who has penetrated so far from the western coast. 

Special reports by Sir Charles Lyell have appeared on the Geological 
and Topographical and Hydrographical departments of the New York 
Ebdiibition, which are highly valuable and interesting for the sum- 
mary they present of what the United States contain and are capable 
of in those important subjects. The facts adduced in matters 
geological, owing to the vast extent of country, are truly amazing, 
and the sources inexhaustible. 

After passing the whole subject in review. Sir Charles concludes 
by stating that •"■ the natural distribution of these sources of wealth 
and power, combined with the physical features of the entire country, 
leave nothing to be desired with respect to the materials and incen- 
tives for its physical progress and development** " If in a pecuniary 
sense," says the editor of Chambers's Journal, '^ the American Exhibi- 
tion was a failure, the loss has been largely compensated by the inter- 
esting reports it has called into existence.** 

The following are among the prizes offered by the French Academy 
during the past year : — 

For the year 1856. — A vigorous and methodical investigation into 
the metamorphoses and reproduction of the Infusoria, properly so 
called, (the Polygastrica of Ehrenberg.) 

2d. For 1855. — ^An exposition of the laws governing the distribu- 
tion of fossils in the different sedimentary strata in their order of su- 
perposition ; and a discussion of the question of their appearance or 
disappearance, successive or simultaneous. 

-A research into the nature of the relations existing between the 
present and past states of the organic kingdom. 

Another for 1856. — The determination through the study of the 
development of the embryo in two species, one taken from the class 
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of vertcbrata, and the other either from the Mollacca or Articulata, of 
the proper foundation for comparative embryology. 

The prizes for either of the above is a gold medal of 3,000 francs. 

A medal of gold, of the value of 800 francs, is decreed each to the 
work, printed or in manuscript, which appears to have contributed 
most to the progress of Experimental Phyiudogy, A gold medal of 
the value of 3,500 francs is offered, for 1856, for the best work on the 
mode of fecundation of eggs, and the structure of the organs of gene- 
ration, in the principal natural groups of the class of Polyps, or that 
of Acalephs. 

The sum of £4,000 has recently been bequeathed to the French In- 
stitute, to be given to the discoverer of a cure for the Asiatic cholera, 
the annual interest of the sum to be awarded to those who may do 
most to relieve the terrible malady. 

The Royal Scottish Society of Arts offers prizes, varying from £10 
to £30, for " any thing new in the art of clock or watch making,'' 
for inventions or new appliances in the useful ants generally, and for 
** means by which the natural productions of the country may be 
made more available." And the Scientific Society of Leipsic an- 
nounces prizes for papers on commerce, astronomy, and political 
economy, to be written in French, German or Latfn. The Royal 
Academy of Berlin offers two hundred ducats to whomsoever shall 
furnish a satisfactory reply to certain inquiries touching the well 
being of a State. It wishes to know, among others, whether Adam 
Smith's leading doctrine — work makes wealth — can be identified 
with the prosperity of a people. The Royal Institution of Great 
Britain makes known that the Actonian prize of £105 will be ready 
in 1858 for the author of the best essay on the " Wisdom and Benefi- 
cence of the Almighty, as manifested by the Influence of Solar Ra- 
diation." So much knowledge has been gained of this subject within 
the past few years that materials are abundant, and we ought to 
have an essay of more than ordinary interest. 

The " Societe M6dico-Pratique de Paris " offers a prize, in the 
form of a gold medal worth three hundred francs, for the best disser- 
tation on the mode of action of the principal purgatives used in medi- 
cine, with the special indications for their use. 

The curious effects attributed to the extract and various otiier prep- 
arations of the Canabus Indicus, as used in Egypt, has induced the 
above Society to offer a prize of one thousand francs for the best 
analysis of the cannabis. 

The Society of Arts, London, offers a premium of fifly guineas to 
any person who will furnish them with modes of operation, models, 
and specifications of machinery by which the New Zealand flax. 
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Phcrmhvm Tenax, may be dressed at a cost not exceeding £5 per 
ton, (this price to prepare the flax as a raw material,) reckoning the 
wages of an ordinary laborer at 4s. per diem, -and of artisans at 6s. to 
6s. 6d. The machine to be of two kinds — one analogous to the old 
spinning-wheel, that may be used in every cottage or shepherd's hat, 
and the other suitable for more extensive operations. 

The New York Academy of Medicine, through the liberality of a 
few of its members, offers a prize of $100 for the best essay on " The 
Nature and Treatment of Cholera Infantum," to be presented during 
the enduing year. The trial for the prize is open to the profession* 
throughout the country. 

The National Education Society, at its session at Pittsburg last 
August, offerfed a reward of $500 for the best philosophical work on 
education. That Society adjourned to Washington city, August 8, 
1854. 

The French Government has decided that a periodical, containing 
reports and papers of scientific and literary societies, accounts of 
missions, &c., shall henceforth be published under the title of Bulletin 
des SodiUs Savants. 

At the last meeting of the Royal Geographical Society the Pound 
er's medal was presented to Admiral Smyth, for his able and all but 
exhaustive work on the Mediterranean Sea. A medal was also pre- 
sented to Capt McClure for his discoveries in the Polar Regions. 

The office of superintendent of the French National Observatory 
has been given to M. Leverrier. 

A petition, drawn up by M. Vattemare, has been addressed to the 
American Senate. Its purpose is to induce that body to examine the 
French metrical decimal system for weights and measures, and adopt 
it, ot a similar one, in the United States. In France the monetary 
system is decimal, and has been since the revolution of '93 ; the 
thermometer is decimal, since Napoleon established the centigrade ; 
and measures of length, surface, solidity, capacity and weight, have 
been obligatory decimal since 1840. 

At the recent Congress of the learned societies of Prance, the sub- 
ject of the acclimatization of useful plants and animals received con- 
siderable attention. It was stated that, from what has already been 
done and what is now doing, there is every reason to expect that 
several sorts of vegetables, fruits, plants, birds, fish, and animals 
heretofore confined to Asiatic on American countries, will before long 
become completely naturalized in Prance, and will in time form an 
important part of the people's food, or will add to the conveniences or 
pleasures of life. 

A new tuber, the Chinese Yam, has been introduced in Paris, from 
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China, which experimentists Bay poaaesaeB all the reqAirements of the 
potato, and may take the place of that plant ns a culinary vegetable. 
Specimens have also been introduced in England, where they thrive 
well. It has been domesticated and is perfectly hardy in Paris. Its 
root is bulky, rich in nutritive matter, eatable when raw, easily cooked 
either by boiling or roasting, and then having no other taste than that 
of flour. 

An attempt is about to be made to introduce the Angora goat into 
Cape Colony, South Africa, an enterprise which promises great success. 
* A new species of silkworm, from Assam, Southern Asia, has been 
introduced within the past year into Malta and some parts of Italy. 
It feeds on the leaves of the castor oil plant 

During the past year the Earl of Clarendon, Foreign Secretary, 
has not only introduced into Great Britain numerous living plants of the 
** Argan " tree of Southern Morocco, (celebrated for yielding fodder 
for cattle in the husks of the fruit, oil similar to olive-oil in the nuts, 
and a beautiful wood in its trunk,) but he has also hnported, in the 
finest state for germination, large quantities of seed, which have been 
freely distributed throughout the country and in the Colonies. 

At the last Annual State Fair of New York, three Cashmere goats 
were exhibited by Dr. Davis, of South Carolina. It is the animal of 
which the Cashmere shawls are made, the value of which does not 
depend, as many suppose, upon their rarity, but upon the fact that the 
material surpasses every other like article in its capacity for wear. 
The Cashmere goat was introduced into South Carolina several years 
ago, by Dr. Davis, from the interior of Asia Minor, and the breed has 
since been carried into the adjoining States of North Carolina, Geor- 
gia, Alabama, Tennessee, and Florida, and mixed with the native 
goat The hair of the animal, which is pure white, is most beautiful. . 
It somewhat resembles in appearance the finest portion of the fleece 
of the Chinese sheep, a few of which are on exhibition. It is curly, 
soft in texture, and brilliant in appearance. The animal is extremely 
delicate in shape, though hardy. A sock made from the hair was 
shown with the goats. We learn that the meat is white and delin- 
eate, and is preferred in the parts of South Carolina where they are 
reared to mutton. A herd will protect itself against dogs, which con- 
stitutes a great advantage over sheep in localities where dogs are 
troublesome. Throughout South Carolina the ordinary animal has 
risen largely in price from the facility with which the breed is im- 
proved by this cross. 

The Garden of Plants, at Paris, has also recently received for the 
purpose of acclimation and propagation in France a number of FaJfc» 
from China — an animal which Bufibn says " is more precious than all 
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the gold of the new world." In Thibet and China this animal serves 
as a horse, an ass, a cow, and a sheep ; it bears heavy burdens, 
draws large loads, supplies milk, has flesh which is excellent, and hair 
which can be wrought into warm cloths. To naturalize them, therefore, 
in Europe would be an immense service to mankind ; and as they bear 
cold bravely, the French naturalists have every hope that they will be 
able to do so. Some Chinese have been brought over to attend the 
Yaks, and they will teach the French the way of treating them and of 
curing them in sickness. The Yaks are of lowish stature, are singu- 
larly shaggy, and have tails more bushy than those of horses. 

It is to be hqjed that the people of the United States will take 
their share in endeavoring to accustom Asiatic and African animals 
to our climates.* It is not very creditable to our boasted nineteenth 
century, that in this respect it is far behind the old Romans. Out of 
the many thousand species of which the animal creation consists, only 
between forty and fifty are, in fact, domesticated. « 

Some attempts to introduce the new system of breeding fish have 
been successfully made in the United States. Mr. R. L. Pell, of New 
York, in a recent communication to the Farmers' Club of the Ameri- 
can Institute, stated that he had taken the spawn from the female 
shad and impregnated it with the male shad, and that the eggs pro- 
duced shad in great numbers. He has numerous fish ponds, in which 
there are forty-five varieties of foreign and native fish, thousands of 
which come at the ringing of a hdl to he fed out of his hand* Stur- 
geons nine feet long may be seen in his ponds. 

Mr. Pell has made arrangements to import the Ova of the Tench, 
Barbel and Carp from Europe, for his ponds, and likewise the spawn 
of the famous Turbot and Sole. 

At the State Agricultural Fair of Ohio, specimens of trout propa- 
gated artificially were exhibited. 

The electrical loom, invented by Bonneli, as a substitute for the 
Jacquard, excites much attention in Europe. Some reject it out and 
out ; others consider it as an important invention. An improvement 
in the Jacquard loom has also been made by a Mr. Acklin. He has 
succeeded in substituting paper for the pasteboard patterns, which 
produces an enormous economy in the use of the Jacquard loom. 

When the Pilgrims came to New England, they may be said to 
have brought over -with them their Universities, so early did they in- 
stitute the Universities of Cambridge and New Haven. The same 
blood warms in the veins of the Oregonians. Their' territory is yet 
but a babe — so small that every additional company's arrival, by sea 
or over the plains, is chronicled as matter of important bearing on its 
growth. Still it is old enough to lay the foundations of a school for 
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instruction in the classical langna^es, and all the branches that are 
taught in the highest Eastern institutions. It is organized under the 
name of the Pacific University, at Tualatin, O. T. 

The State of Tennessee has ordered a geological survey of its ter- 
ritory, and appointed to the work Prof. J. M. Safford, of Cumberland 
University, Tennessee. Prof. S. is well prepared for his duties^ and 
his final reports will beyond doubt prove both valuable and honorable 
to the State and to Science. 

Dr. William Kitchell, of Newark, Secretary of the New Jersey 
Natural History Society, has received the appointment of Superin- 
tendent of the Geological Survey authorized by a recent act of the 
Legislature of that State. Mr. Henry Wurtz has also received the 
appointment of chemist and mineralogist to the survey. The work 
has been entered upon and vigorously prosecuted during the past 
season. 

• The geological survey of Illinois, under Dr. Norwood, has revealed 
numerous localities of marble of great beauty and value. Among 
these is a variegated variety, suitable for any description of in-door 
and ornamental work, as mantels, table-tops, &c. It is from Southern 
Illinois, and will compare favorably with most of the imported marbles 
used for such purposes. It resembles most nearly some varieties of 
Egyptian marble. A beautiful Oolitic marble, from Hardin county, re- 
ceives a fine polish, and appears to be harder and better able to stand 
the effects of the weather, than a similar rock from St. Genevieve, 
Missouri, which has been used to some extent in St. Louis. The 
structure of this rock is as curious as the wrought samples are beau- 
tiful. In Pike county a variety of marble conglomerate, resemblino" 
the " Potomac " marble of which the pillars in the Capitol at Wash- 
ington are constructed, also occurs abundantly. 

In the United States, great additions to the fossil botany of the 
carboniferous formation have been made by Dr. Newberry, of Cleve- 
land, Ohio. A severe loss to science in this department was sustained 
in the death of Mr. Teschmacher, of Boston, who had done much 
towards elucidating the question as to the character of the plants 
comprising the mass of the anthracite and bituminous coals. 

A new work on American Geology, with full illustrations of the 
characteristic American fossils, with an atlas and geological map of 
the United States, has been commenced by that veteran in science, 
Dr. Ebenezer Emm6ns, of Albany, N. Y. The first number only has 
as yet been published. The work is to be exclusively American in 
all its illustrations and descriptive fossils. This work merits, and 
from the ability and known attainments of the author will doubtless 
receive, the attention of all interested in geological progress. 
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Within the past few years great attention has been bestowed 
in the United States upon the study of the microscope, and its 
application to anatomy, physiology and pathology. " Most of the 
young physicians," says Dr. Holmes, of Boston, in a late communica- 
tion to the Boston Medical Journal, "who complete their studies 
in Europe bring home a * Natchet ' or an ^Oberhauser,' and a certain- 
amount of skill in handling it, which they find abundant leisure to 
improve in the early times of their practice. 

" There are now many good instruments among us in the hands of 
those who know how to use them, and many of th« highest excel- 
lence. Our microscopists are beginning to be known somewhat be* 
yond their own immediate circle. Dr. Dalton and the late. Dr. 
Burnett have been honored by two of the four prizes conferred by the 
American Medical Association for essays based in great part wholly 
on microscopic investigations. Other observers are at work, who will 
be heard from in due season ; and it would not be surprising to find, 
in ten years from this time, that there were more microscopists in 
America than in Europe. In the mean time attention has been drawn 
in this country to the art of making the instruments upon which so 
many departments of medical science are more or less dependent. 
Mr. Spencer's labors and triumphs are well known." 

Mr. Alvan Clark, of Boston, and Mr. J. B. Allen, of Enfield, have 
also constructed instruments which compare favorably with the best 
of imported glasses of similar power. Thtis there is growing up 
amongst us a market for microscopes and all that belongs to the 
microscopic art, and skill which has never failed to show itself when- 
ever it has been called for will find a new channel in providing for 
this want 

The art of minute injection, and the preparation of objects for 
microscopical preparations, has been until of late very little practised 
in this country. Specimens of great beauty have been prepared by 
Dr. John NeU^ of Philadelphia ; and Dr. Durkee, of Boston, has also 
succeeded, afler many trials, in acquiring, to a great extent, the skill 
ivhich is almost confined to a few persons abroad, ^ho make a business 
of preparing objects for microscopists. 

" The microscope," says the author above referred to, " is of all 
philosophical instruments the most unfailing and untiring companion. 
The astronomer tells us that hardly more than a dozen nights in a 
year are adapted to his observations. He must watch all night, ex- 
posed to cold and damp, surrounded by costly and cumbrous ma- 
chinery. The microscopist sits down at his fireside or his window 
with a little instrument before him, a mere toy to look at — a giant 
mightier than the slave of the lamp or the ring in its power of trans- 
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formatioD. All that he wishes to obsenre npon Natare is ready to 
famish him. Nothing is too precioas or rare for him to covet ; he 
wishes but a mere speck^ a particle, such as the Koh-i-noor coald spare 
him. Nothing is repulsive, examined in its infinitesimal shape. 
The disease which infected the wards of a hospital does not betray 
itself in the narrow apartment where he studies all its intimate 
details. He may study and work until practice comes and takes him 
off his feet and floats him away into a world of other cares and duties, 
and, year after year, every day will bring him something^ new 
to examine. I will say nothing'of the utility, even the necessity, of 
the microscope to the practical physician and the surgeon. As a 
mere illustrative companion to scientific study, as a mere intelligent 
plaything, it is the most precious gift to all who love to look at the 
universe as its inner life is revealed to the senses." 

In a recent sitting of the Natural History Society of Bonn, M. 
Von Siebold, an eminent naturalist, read an interesting paper *' on 
the State of the Natural Sciences amongst the Japanese." Their 
knowledge of these sciences if much more extensive and profound 
than is supposed in Western Europe. They possess a great many 
learned treatises thereupon, and an admirable geological map of their 
island by Buntsjo. They axte well acquainted with the systems of 
European naturalists, and have translations of the more important of 
their works. They have a botanical dictionary, in which an account 
is given of not fewer than 5,300 objects, and it is embellished with a 
vast number of well-executed engravings. The flora of their own 
island is admirably described in a work by the imperial physician, 
Pasuragawa. 

The practicability of inter-oceanic communication by the construc- 
tion of a ship-canal across the Isthmus of Darien, between Caledonia 
Bay, on the Caribbean Sea, and the Gulf of San Miguel, on the Pa- 
cific, has long been a subject of much speculation and controversy 
among men of science and learning. The magnitude of the work 
and wonderful influence which its successful accomplishment nnight 
exert upon the commerce of the world, and more especially upon the 
intercourse between our Atlantic and Pacific possessions, induced 
the United States government to despatch Lieut Strain, U. S. N., on 
a tour of exploration, accompanied by -a party of officers, engineers 
and civilians. The expedition arrived at Port Escocean, Caledonia 
Bay, in January, 1854, and proceeded at once to the discharge of the 
duty assigned. The majority of the members of the expedition suc- 
ceeded in crossing the Isthmus and returning, after enduring great 
hardships and sufferings. A few of the party, unable to bear up un- 
der the fatigue, expired on the way. The opinion arrived at by 
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Lieut Strain is, that the work is totally impracticable, and his report is 
considered as settling the question forever. 

The return of Dr. Rae, from an expedition despatched by the Hud- 
son Bay Company in search of Sir John Franklin, has furnished con- 
clusive evidence respecting the fate of the lost navigator and his gal- 
lant companions — evidence that leads to the conviction that the end 
of these hapless adventurers was of the most horrible description. 
As told by Dr. Rao, it would appear that he fell in with some Esqui- 
maux in Pelly Bay, who possessed many small relics of the exploring 
party of the Erebus and Terror — watches, silver spoons, telescopes, 
and other things ; and the account they gave of how and where they 
found these relics was to the following effect : — In the spring of 
1850, about forty of the ships' companies were seen by some Es- 
quimaux — not Dr. Rae's informants — on the ice near the north shore 
of King William's Land. They were going souths and dragging a 
boat with them over the ice. They looked worn and emaciated ; they 
signed to the natives that their ships had been crushed by the ice, 
that they were short of food, and were then in search of deer. The 
natives sold them a small seal, and they went their way — to be seen 
no more alive. Later on in the year, but before the breaking of the 
ice, the Esquimaux again came on their encampment, but not a single 
soul was living. The story was, however, plainly pictured to their 
eyes. Thirty bodies were found, some partly buried ; some in the 
tents where they had died ; some under the boat which they had over- 
tamed to form a shelteh They had all perished of starvation, and it 
was thought that some of the survivors had been driven in the ex- 
tremity of hunger to the last act of maddened human beings. 

Such is the dismal story told to Dr. Rae* by the Esquimaux, by way 
of accounting for their possession of the watches, plate, spoons, and 
other things. 

The Secretary of War, in his recent report to Congress, adverts to, 
and succinctly describes, the improvements which have been made of 
late in muskets and rifles. He says, *' Though our arms have here- 
tofore been considered the best in use, recent inventions in Europe 
have produced changes in small arms which are now being used in 
war, with such important results as have causdd them to be noticed 
among the remarkable incidents of battles, and indicate that material 
modifications will be made in the future armament of troops. The 
superiority of the grooved or rifle barrel and elongated ball, in range 
and accuracy of fire, has long been known ; yet the difficulty of load- 
* ing this weapon has hitherto, for most military purposes, counter- 
balanced its advantages. To overcome this difficulty, two methods 
have been proposed. The first, by loading the piece at the breech, 
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bos been for some time in use, but has defects which all the ingenuity 
expended on it has failed to entirely overcome. The second method, 
which has produced the important results above indicated, is to use an 
oblong ball of such diameter as to be readily introduced into the 
piece, but which afterwards is expanded so as to fill the caliber. 
This was at first done by providing a rest or support at the junction 
of the chamber with the bore, as in Capt Delvigne's method, or by 
means of a solid pillar in the axis of the barrel, upon which the 
ball rested and was expanded by blows from a heavy rammer. 
This was the plan of Col. Thomenin, of the French army, and is 
known as the system * d la iigt^ which has been extensively used 
in their service. The same object was subsequently attained by in- 
serting into the rear part of the ball a conical iron cup, which, being 
driven into the lead by the explosion of the charge, acted as a wedge 
to expand the ball. This is the plan known by the name of its in- 
ventor, Capt Mini^, of the . French army. Still more recently in 
England the ball has been improved so as to expand by the force of 
powder alone, without the aid of the cup. This is known as the 
Pritchell ball, having been brought into use by Mr. Pritchell, a gun- 
maker of London. This idea also had been suggested by Capt. 
Delvigne. My attention being drawn to the subject, I directed ex- 
periments to be made by the Ordnance Department, both as to the 
proper shape of the ball, and the best mode of grooving the barrel. 
In the course of these trials some important conclusigns were reached, 
agreeing, as was afterwards ascertained, with the results of the in- 
vestigations then making in Europe. Although our experiments have 
been confined to our service rifie, and are yet incomplete, they con- 
firm the great superiority claimed for this invention abroad. They 
show that the new weapon, while it can be loaded as readily as 
the ordinary musket, is at least equally efiective at three times the 
distance ; and the foreign experiments indicate a still greater 
superiority of the new arms. These results render it almost certain 
that smooth-bored arms will be superseded as a military weapon.'* 

The obituary of 1854 includes the names of many distinguished 
in science, whose loss will be severely felt — Melloni, Edward 
Forbes, Prof. Jameson, Prof. Petersen, of Altona, the successor of 
Schumacher, Dr. Newport, Waldo I. Burnett. The last of the year 
brings intelligence of the death of that intrepid African traveller. Dr. 
Barth, who has fallen a victim to the climate near Timbuctoo. Dr. 
Overwey, his companion, it will be remembered, died. in 1853. The 
scheme of Central African exploration seems likely to terminate as 
fatally as that of exploration in the polar regions. Man is forbidden 
to reach that inhospitable limit of the earth's surface. 
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IMPROVEMENTS IN NAVIGATION. 

During the past year, the British Government, acting under the sug- 
gestions of the British Association and the Royal Society, have organized 
a department f^r the collection of statistics, publication of charts, &c. &c., 
substantially on the plan originated and carried out by Lieutenant Maury, 
of the United States National Observatory. 

This department has been placed in charge of Captain Fitzroy, who at 
the last meeting of the British Association, furnished the following com- 
munication relative to this subject. 

The maritime commerce of nations having spread over the world to an 
unprecedented extent, and competition having arrived at such a point that 
the value of cargoes and the profits of enterprise depend more than ever 
on the length and nature of voyages, it has become a question of the 
greatest importance to determine the best tracks for ships to follow, in order 
to make the quickest as well as the safest passages. The employment of 
Bteamers in such numbers, the general endeavor to keep as near the direct 
line between two places (the arc of a great circle) as the intervening land, 
currents, and winds will allow, and the improvements in navigation, now 
so prevalent, have caused a demand for more precise and readily available 
information respecting all frequented parts of the oceans. Not only is 
greater accuracy of detail required, but much more concentration and 
arrangement of very valuable, though now scattered, information. Be- 
sides which, instrumental errors have vitiated too many results, and have 
prevented the greater portion of the meteorological observations hitherto 
made at sea from being considered better than approximations. ** It is 
one of the chief points of a seaman's duty," said the welI-knowi> Basil 
2 
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Hall, " to know where to find a fair wind, and where to fall in with a fa- 
vorable current ; " but with the means at present accessible, the knowledge 
of such matters can only be acquired by years of toil and actual experi- 
ence, excepting only in the greater thoroughfares of the oceans, which are 
well known. Wind and current charts have been published of late years, 
chiefly based on the great work of the United States Government, at the 
suggestion of, and superintended by. Lieutenant Maxiry ; and by study- 
ing such charts and directions, navigators have been enabled to shorten 
their passages materially ; in many cases as much as one-fourth, in some 
one-third of the distance or time previously employed. Much had been 
collected and written about the winds and currents by Kennell, Capper, 
Reid, Redfield, Thom, Piddington, and others ; but general attention was 
not attracted to the subject, however important to a maritime country, tiU 
the publication of Lieutenant Maury's admirable observations. Encour- 
aged by the practical results obtained, and induced by the just arguments 
of that officer, the principal maritime powers sent duly qualified persons 
to assist at a conference held at Brussels, last year, on the subject of me- 
teorology at sea. The report of that conference was laid before Parliament, 
and the first direct result of it was a vote of money for the purchase of 
instruments and the discussion of observations. All the valuable meteoro- 
logical data which have been collected at the Admiralty, and all that can 
be obtained elsewhere, will be tabulated and discussed in this new depart- 
ment of the Board of Trade, in addition to the continually accruing and 
more exact data to be furnished in future. 

A very large number of ships, chiefly American, are now engaged in 
observations, stimulated by the advice, and aided by the documents so 
liberally furnished by the United States government, at the instance of 
Lieutenant Maury, whose labors have been incessant. 

Not only does that government offer directions and charts, gratis, to 
American ships, but also to those of our nation, in accordance with certain 
easy and just conditions. 

In this country, the government, through the Board of Trade, will sup- 
ply a certain number of ships which are going on distant voyages with 
«< abstract logs,*' (or meteorological registers) and instruments, gratis, in 
order to assist effectively in carrying out this important national under- 
taking. 

In the preface to a late edition of Johnston's Wind and Current Charts, 
published last June, at Edinburgh, Dr. Buist says : " It has been shown 
that Lieutenant Maury's charts and sailing directions have shortened the 
voyages of American ships by about a third. If the voyages of those to 
and from India were shortened by no more than a tenth, it would se- 
cure a saving, in freightage alone, of 250,000^ annually. Estimating the 
freights of vessels trading from Europe with distant ports at 20,000,000/ 
a year, a saving of a tenth would be about 2,000,000^ ; and every day 
that is lost in bringing the arrangements for the §ccomplishment of this 
into operation occasions a sacrifice to the shipping interest of about 6,000/, 
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-without taking any account of the war navies of the world. It is obvious 
that, by making a passage in less time, there is not only a saving of ex- 
pense to the merchant, the shipowner, and the insurer, but a great diminu- 
tion of the risk from fatal maladies, as, instead of losing time, if not lives, 
in Tinhealthy localities, heavy rains, or calms with oppressive heat, a ship 
properly navigated may be speeding on her way under favorable circum- 
stances. There is no reason of any insuperable nature why every part of 
the sea should not be known as well as the land, if not indeed better 
than the land, generally speaking, because more accessible and less varied 
in character. Changes in the atmosphere, over the ocean as well as on 
the land, are so intimately connected with electrical agency,) of course in- 
cluding magnetism,) that all teamen are interested by such matters, and 
the facts which they register become valuable to philosophers. Meteoro- 
logical information collected at the Board of Trade will be discussed with 
the twofold object in view — of aiding navigators, or making navigation 
easier, as well as more certain, and amassing a collection of accurate and 
well-digested observations for the future use of men of science. As soon 
as the estimate for meteorological expenses had passed, steps were taken 
to organize a new branch department at the Board of Trade. On the first 
of August, Captain Fitzroy was appointed to execute the duties of this 
new office, referring to Dr. Lyon Playfair, of the Department of Science 
and Art, and to Admiral Beechey, of the Marine Department, for such 
assistance as they could render. As soon as registers and instruments are 
ready, and an office prepared,- Captain Fitzroy will be assisted by four or 
five persons, w^ose duties he will superintend. It is expected that several 
ships -will be supplied -with * abstract logs ' (meteorological registers) and 
instruments in October, and that the office will be in full work next No- 
vember. The admiralty have ordered all the records in the Hydrographi- 
cal Office to be placed at the disposal of the Board of Trade for a sufficient 
time. All other documents to "which government has access -will be simi- 
larly available ; and the archives of the India House may like-wise be 
searched. There wiU be no want of materials, though not such as would 
have been obtained by using better instruments on a systematic plan. 
Captain Fitzroy ventures to think that the documents hitherto published 
by Lieutenant Maury present too much detail to the seaman's eye ; that 
ihey have not been adequately condensed ; and therefore are not, practi- 
cally, so useful as is generally supposed. His Instructions, or Sailing 
Directions, (the real condensed results of his elaborate and indefatigable 
researches,) have effected the actual benefits obtained by mariners. Re- 
flecting on this e-nl, which increasing information would not tend to 
diminish. Captain Fitzroy proposes to collect all data, reduced and meaned, 
(or averaged,) in a number of conveniently arranged tabular books, from 
which, at a subsequent period, diagrams, charts, and * meteorological dic- 
tionaries,' or records, -will be compiled, so that by turning to the latitude 
and longitude, all information about that locality may be obtained at 
once, and distinctly." 
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IMPROVEMENTS IN SHIPS AND STEAMERS. 

During the past year a steam-Tessel, inTolving some new principles of 
construction, has heeti huilt in Scotland, to he used in deep-sea fishing. 
The vessel is 100 feet long, with engines of thirty-horse power. Externally 
there is nothing to distinguish it from a sailing vessel, except the presence, 
on each side of the hull, of a curved pipe 10 inches in diameter, termed a 
"nozzle," communicating with a water-tight iron case inside. In the 
bottom of the vessel are apertures admitting the water into the water-tight 
case with a horizontal wheel fixed on a crank-shaft attached by piston- 
rods to the engine, and on the steam being applied, the water-wheel 
revolves with velocity, and the water is discharged by the nozzles on 
each side of the vessel. These form the only propelling power, and the 
invention is remarkable for its simplicity and effect. These nozzles also 
are of service in navigating the vessel, which, according to the angle of 
depression or elevation, turns in any direction, or stops altogether, even 
with the engines working at full power. Although capacity rather than 
speed was studied in the construction of the vessel, it easily attained 
1 1 knots aivhour. Economy of fuel, freedom from vibration, light draught, 
and a high rate of speed, are among the advantages of the invention. The 
vessel is being schooner-rigged, and when fitted with boats and fishing 
gear, it will proceed to the fishing-ground in the Firth of Forth, and by 
lowering the boats and crews, will be able to conduct the fishing operations 
with safety and celerity. 

A new propeller, called the "Brandon," has recently been built at 
Glasgow, Scotland, which is fitted with eilgines of a somewhat novel and 
peculiar construction. The Brandon has four engines, all double-acting, 
and standing in a vertical position at considerable distances apart in a 
massive framing of cast-iron. In the forward pair tlie port engine receives 
the fresh steam from the boiler and discharges it into the starboard and 
larger one, while in the after pair this arrangement is reversed, and the 
starboard is the smaller or high-pressure cylinder. The two starboard 
engines are connected to cranks keyed at right angles on the ends of a 
stout shaft lying horizontally fore and aft overhead. The port engines are 
connected to a similar shaft, and each of these shafts carry large wheels 
nearly opposite each other with wooden cogs, which mesh into a smaller 
pinion on the propeller shaft below. The steam is admitted into the smaller 
cylinders at a pressure of about 20 pounds above that of the atmosphere, 
and expanding by the lap of the valve merely diminishes its pressure to 
about 15 when the stroke is completed, at which time the valve opens, 
admitting the steam to the same end of the corresponding low-pressure 
engine, then on the opposite centre. This second engine is designed to 
expand the steam to as low a pressure as is economically practicable, the 
stroke of piston in all the engines being three feet and the diameter of the 
high-pressure 41, while that of the low-pressure is 64 inches. The ratio 
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of the capacities of the high and low-pressure cylinders being about as one 
to two and a half, the steam may be supposed to be finally expanded in 
about that ratio, and the effect of each pair is theoretically equal to that 
of a single cylinder of 76 inches diameter, in which the steal!^ is cut off at 
two-fifths of the stroke and expanded through the remainder. There are 
two vertical air-pumps, one on each side, worked by eccentrics on the 
upper shafts. There are many details of considerable novelty, among 
which may be mentioned a set of small valves or cocks suitably connected 
for working, or rather for *« warming ** the engines by hand. 

The immense steamship contracted for by the Eastern Steam Navigation 
Company (England) is in the course of completion, by Mr. Scott Kussell. 
The extreme length on main deck will be 700 feet, being 430 feet l6nger 
than the Himalaya steamer; extreme length of keel, 680 feet; extreme 
breadth of beam, 83 feet; depth of hold, (forming four decks,) 58 feet; 
length of principal saloon, 80 feet; height of ditto, 15 feet; tonnage, 
10,000, or builders' measurement, 22,000 tons ; stowage for coals, 10,000 
tons; stowage for cargo, 5,000 tons; 500 first-class cabins, with ample 
space for second and third-class passengers, besides troops, etc., while her 
screw and paddle engines will be of the aggregate nominal power of 2,800 
horse. She will also carry an immense quantity of sail. The principle of 
construction, as designed by Mr. Brunei, will be similar to that of the tube 
of the Britannia Bridge. Her bottom, decks, and sides are to be double, 
and of a cellular form, with two feet six inches between. She will have 
fourteen water-tight compartments, also two divisional bulk-heads running 
her whole length. The great length of the ship, it is contended, according 
to all present experience, will enable her to pass through the water at a 
greater velocity, with a similar power in proportion to her tonnage, than 
ordinary vessels now require to make ten knots an hour, and that speed is, 
in fact, another result of great size. The immense proportions will admit 
of carrying sufficient fuel to accomplish a voyage round the world. 

The largest ocean steamships (says the Sailors* Magazine) now plying 
on the Atlantic, bear precisely the proportions in length, breadth, and 
depth, that are recorded concerning Noah's Ark. The dimensions of the 
Atlantic steamers are : length, 322 feet; breadth of beam, 50 feet; depth, 
28i feet. The dimensions of the Ark were : length, 300 cubits ; breadth, 
50 cubits ; depth, 30 cubits. The Ark, therefore, was nearly twice the 
size, in length and breadth, of these vessels, the cubit being twenty-two 
inches ; both had upper, lower, and middle stories. After all the equip- 
ments of forty- two centuries, which have elapsed since the Deluge, the 
ship-builders have to return to the model afforded by Noah's Ark. 

At the last meeting of the British Association, Mr. Scott Russell gave 
a lecture upon the progress of naval architecture and steam navigation, 
including a notice of the large ship of the Eastern Steam Navigation 
Company. It was mainly in respect to speed that the great improvements 
in the last twenty years had been made. Within that time the principle 
and the means of gaining speed had become definitely known, and this 
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Associatioii had had a great deal to do with the establishment of that 
principle, which consisted mainly in the particular formation of the water 
lines of the vessel. The old ships had a round, bluff, duck's-breast bow, 
with a sloping narrow stern. At length the idea was arrired at of making a 
boat with a bow, the water lines of which should correspond with the wave 
of the sea itself, which should gently and gradually divide the particles of 
water, which would then give a quiet and easy passage to the vessel enter- 
ing, whether propelled by steam or by sails, without resisting their progress, 
and heaping a mound of water before the bows, as in the case of the old 
bluff, round-built vessels. It seemed now to be universally admitted, in 
Europe and in America, that if a ship-builder wanted to have a very easy 
and 'fast-going ship, he must give her bow, not the round convex line 
formerly adopted, but a fine, long, hollow line,' such as the meeting might 
observe for themselves in all the recently-built vessels. Practical men, 
when they desired to build a fast ship, saw that they must now no longer 
use the convex watet line, but they must build with a hollow water line 
at the bow, and in this consisted the great revolution which had taken 
place during the last twenty years. Whereas formerly the broadest part 
of the vessel was only a third part from the bow, the broadest part was 
now nearer to the stem than to the bow in the proportion of two to three, 
so that the shape of the ship under the water was very nearly reversed. 
The ship out of the water might remain very nearly the same^but where 
she cut the water, the lines were as he had described. It was on this 
principle that American clipper ships and English ships which happened 
to be very fast were built, and upon which he would say, without fear of 
contradiction, every vessel, to gain any thing like sixteen miles an hour, 
must be built. Now, there was, in addition to this, another very import- 
ant principle which had been discovered. That was the virtue of the 
length. It used to be a dogma in the time of his pupilage, that no steam- 
boat could ever, by any possibility, go faster than nine statute miles an hour. 
He was bom and bred in that belief. Nine statute miles an hour was the 
creed of his instructor in ship-building. At that time they had very short 
vessels, and they endeavored, by putting enormous power in them, to 
compel them to go through the water, whether they would or not. He 
remembered being present at the trial trip of a vessel out of which had 
been taken fifty-horse power engines, and engines of seventy-horse power 
substituted. It was a most extraordinary fact, that she only gained some- 
thing like a quarter of a knot an hour by that enormous addition to her 
power and fuel, because she had not sufficient length to go by any force at 
a high speed ; and the more she was driven through the water, the greater 
was the resistance made by the water which she raised before her. The 
principle was ascertained, that if you wanted the particles of water to go 
out of the way of the vessel when going very fast, you must give the 
particles more time to do so. Now, this might appear a contradiction in 
terms, but the faster the vessel was to go through the water, the more time 
must be allowed to the particles of water to give way. It was found that 
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it was more easy to push a vessel with an elongated body through the 
water, at great speed, than the short vessels which had been in use. This 
was reduced to a regular principle, the result of which was, that it was now 
certain that 24 feet of length in the entrance lines of a vessel would give 
eight miles an hour easily ; to go at sixteen miles an hour, the entrance 
lines should be nearly 96 feet long. To give twenty -four miles an hoiir, 
the entrance should be 216 feet long ; so that they could not expect to get 
twenty-four miles an hour until they had made up their minds to build 
ships something like 400 feet long. From all the experiments he had 
made, and had seen made, these facts were imdoubted. The clipper 
ships and fast steamers had lengthened their bow-lines until they had 
got the necessary length for speed; and if those present looked at any 
vessel which had got the reputation of going sixteen miles an hour, 
lie believed they would find that to be the fact. Indeed, he did not 
believe there was in existence a vfessel shorter than one hundred and 
""eighty feet which could go sixteen miles an hour ; and if there were 
any such vessel forced to go more than sixteen miles, it was an expen- 
diture of power which was perfectly preposterous. They would there- 
fore perceive why such a large vessel as the Himalaya had such great 
speed. The Himalaya had a length of three hundred and fifty feet, and 
should have the greatest speed for the smallest power of any merchant 
vessel hitherto. If, in like manner, they looked at the large clipper ships 
of two thousand and three thousand tons burden now built, they would 
find that the principle was taken advantage of, and that their bows were 
elongated to a great length. But what else was being done ? The owners 
of the clipper ships were finding out that, by the lengthening of the bow 
and making the lines more hollow, they could reduce the sails and spars, 
and yet preserve their speed, finding that the ships could now do in the 
water what force of canvas could never alone accomplish. Like every 
truth, the shape of a vessel had been long since found out and lost again. 
The old London wherry was built as perfectly upon the lines he had 
described as if it had been mathematically constructed upon them. In 
India the boats were made precisely upon that form, and they were the 
fastest boats in the world, as a class. The Turkish caiques had the same 
shape, and they were very fine vessels. In Spain they had arrived by some 
means at a form not very diflferent, and throughout the whole of the last 
war the Spanish vessels were the best vessels, and the best England took. 
The smugglers, because they risked their necks upon the speed of their 
ships, quickly found out what shape was best, and some of the most 
beautiful ships that ever came into our possession in that way were built 
in that form. The Americans had made very early an experiment of the 
kind in steamboats. They lengthened their steamers at a very early period, 
and they now generally built upon this plan and with the hollow lines. 
They had done wonders in this way, and he believed in England wonders 
were also being done. It was not easy to carry the elongating of the 
vessels much further in wooden ships, because they could not get timber 
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large enough, and it was impossible to make it strong enough by joining ; 
but he belieTcd Professor Fairbaim had discovered the means of joining 
iron BO as to make it equal in strength to solid metal. Having alluded to 
the building of the Great Western, and subsequently of the Great Britain, 
and the prophetic doubts expressed at first regarding the fate of each, the 
speaker proceeded to describe the great vessel now being built by him upon 
the Thames, for the Eastern Steam Navigation Company, to trade with 
India and Australia. He showed how the di£Blculty of carrying coals, and 
having to stop for them and buy them at high rates at St. Vincent and the 
C(^e of Gk)od Hope, and sometimes the Mauritius, created such an expense 
that no freights could cover ; he showed how it became necessary to con- 
struct a vessel large enough to carry her own coals all the way. When, 
therefore, he told them that the vessel being constructed was expected to 
make the voyage to Australia in 30 days, carrying a sufficient freight, 
with 600 first-class and 1,000 second-class passengers, having three large 
tiers of decks, eight feet each in height, — that she was 675 feet long, 83 
feet beam, 60 feet deep, — when he told them that he had just measured 
St. George's Hall, and found that it would not fairly represent this 
ship, being only 169 feet instead of 675 feet long, — that up to the top of 
the hall it was only 82 feet high, and up to the spring of the arch about 
the height of the ship, — that the breadth of St. George's Hall was only 
77 feet, being six feet narrower than the hold of the ship, — it would give 
them the nearest approximation he could convey to the size of the vessel. 
Mr. Russell concluded by a prediction, in eloquent terms, of the glorious 
effects to civilization which would ensue from the noble rivalry existing 
at present among individuals and nations in the advancement of science. 
In reply to a question afterwards put to him, he stated that the huge ves- 
sel which he had described would draw twenty feet when light, and thirty 
feet loaded. 

Mr. Fairbairn had no hesitation, judging from the drawings he had seen, 
and from the Jirinciple of the vessel, in saying, that she would be perfectly 
suitable, strong, and calculated to carry out the object for which she was 
designed. When they were able to construct the Brifannia Bridge, 460 
feet long, without any support in the middle, and could run a train 
through it, there could be no doubt that such a vessel as had been de- 
scribed could carry the weight and resist the opposition necessary. 

fisher's VENETIAN SCREW-PROPELLER. 

The object of this propeller is to prevent the retardation which occurs in 
an ordinary screw-propeller, by the tendency to produce a vacuum at the 
back of the blades of the propeller. To effect this, Mr. Fisher makes slits 
in the blades to allow the water to pass through, and thus to supply the 
place of the fluid which is drawn backward as the screw turns round. 
These slits give the propeller somewhat the appearance of a Venetian blind, 
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and hence its name. Mr. Grantham said the propeller had been tried in 
the Birkenhead Docks with good effect. — Proc, British Association, 

Cunningham's plan for reefing topsails. 

This plan consists of an arrangement by which the yard-arm is made to 
turn round as it is lowered by a pulley ^ed to the mast, and the slit in 
the centre of the sail through which the rope passes, to effect that move- 
ment of the yard-arm, is closed by a sail-cloth yalye that preserves the 
action of the sail intact. 

APPLICATION OF THE SCREW-PROPELLER TO SHIPS. OF WAR. 

The following extract from a report to the Secretary of the Navy, by 
Lieutenant Walker, on the applicability of the screw-propeller to existing 
ships, will be found interesting : — 

One of the most interesting and important subjects to which I directed 
my attention wliile abroad, was the results of the trials that have been 
made in France to test the applicablity of the screw-propeller to ships of 
war of the largest class. Many of these results have not yet been publicly 
made known, and I found many obstacles in the way of a thorough inves- 
tigation of the subject. The officials to whom I applied for information, 
with a great deal of outward politeness and apparent readiness to oblige, 
were evidently indisposed to aiford an officer of a foreign service all the 
desirable means of becoming acquainted with improvements from which 
they hoped to reap advantages. I succeeded, however, in obtaining some 
reliable information upon this important subject, and now subjoin the 
results of my investigations ; but I think it necessary to remark that more 
extensive personal examination and observation, both in France and Eng- 
land, than I was permitted to make, is necessary, in order to enable the 
department to judge of the eventual success of the experiments in both 
countries. 

The French have afloat eight ships-of-the-line, five of which have 
already been fitted with propellers, and the remaining three are now 
receiving their machinery. Of these, the Charlemagne, the Napoleon, 
and the Montebello have been at sea, and have performed so well that the 
most sanguine hopes are entertained that the adaptation of the screw to 
ships-of-the-line will vastly increase the effective force of their navy. 

The Napoleon is the only one of these ships constructed especially for a 
propeller. Her dimensions are as foUows : — 

F(€L Inches. 

Length, extreme, 262 6 

At load line, 234 

Beam, 53 

Height between decks 6 8 

Height of lower port still abore water line 7 2 

Depth^of hold, 26 9 

Diameter of cylinder, 82 

Length of stroke, ,^ ' 

Diameter of propeller, . . 19 

2* 
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She IB Bupplied with eight boilers, each having five furnaces ; and at 
full speed, which is about twelve knots, consumes one hundred and two 
tons of coal per diem. 

The boilers and machinery take in the length of the hold, 82 feet, which, 
for a nominal power of one thousand horse, is considered excessive. 

The resultii of the trial of the Napoleon have sufficiently established the 
fact of the practicability of so adapting a propeller to a ship of the largest 
class as to insure great speed, and form a most effective man-of-war, for cer- 
tain purposes and in certain situations ; but when the great weight of the 
engines and coal is considered, and the great space they necessarily occupy 
in the vessel, (thereby diminishing the stowage of provisions and water,) 
and when we further reflect that after the coal is expended the ninety-gun 
ship has only the spars and sails of a sixty-gun ship to rely upon, we are 
forced to the conclusion that, however useful such a vessel may be for 
short passages, and in those seas where, her supply of coal and provisions 
may be constantly replenished, yet that her sphere of action must be very 
limited, and that she could not be relied upon for the long cruises and 
yarious service on which an ordinary line-of-battle-ship is employed. 

A ship constructed on the model of the Napoleon, for the sake of gain- 
ing a speed of ten or twelve knots per hour for the distance of about 2,400 
miles, is compelled to sacrifice a great part of her efficiency in several 
other most important particulars. 

In time of war, at short distances from port, for the defence of harbors 
and bays or the Florida Channel, and for the general purpose of defending 
a coast, to force a blockade, or for the speedy transport of troops to an 
adjacent territory, such a vessel would undoubtedly be a most valuable 
acquisition to our navy ; but her employment must necessarily be confined 
to such situations and circumstances, for should she be unlucky enough 
to fall in with a hostile squadron with her coal expended, or with her 
machinery rendered useless by any of the numerous accidents to which 
steam machinery is constantly exposed, with her comparatively light rig 
and her want of stability, the consequence of losing so great a weight of 
coal, she would prove any thing but a formidable antagonist ; and it is 
much to be feared that she would be compelled to strike to any vessel of 
her class that should attack her. 

In France and England the question of adapting propellers to their men- 
of-war already existing, particularly to line-of- battle-ships, has excited 
the deepest interest, and has been discussed in all its bearings. In both 
countries great efforts have been made to ascertain how this adaptation 
could be effected at the least expense, without injury to the sailing quali- 
ties and capacities of the ships, and to discover the best general plan for 
the necessary alterations. 

After a series of the most careful trials, made at the naval station of 
Rochefort, it was found that there were insurmountable objections to 
placing an engine of six hundred and fifty-horse power on board a hun- 
dred gun-ship. It was then determined to try the experiment with the 
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Austerlitz, a ship-of- the- line of the same class, then on the stocks at Cher- 
bourg ; but after the matui'est consideration, the constructors and engineers 
were compelled to decide that this could not be done under any reasonable 
conditions ; that it would be necessary to cut her in two and lengthen her 
floor ; that her stem must be taken down and rebuilt ; and that, after all, 
these great and expensive alterations promised no satisfactory result. 

In consequence of the unfavorable report of the officers upon this sub- 
ject, the minister of marine directed that an engine of five hundred-horse 
power should be substituted for that of six hundred and fifty-horse power, 
which it had been intended to place on board the Austerlitz, in order to 
ascertain if, with this less powerful engine, and without any reduction in 
her battery, spars, or other equipment, it was possible to attain a speed of 
not less than four and a half knots under steam. 

The attempt has been made to execute the order of the minister ; the 
stern of the ship has been entirely rebuilt, (with the addition of a " trunk " 
or "well,") at the cost of 400,000 francs, and on the 14th of September, 
1842, she was laimched; but it was found quite impossible to comply with 
all his requirements in relation to the armament and equipment of the ship. 

I cannot, of course, give any very minute detail of those particulars in 
which it was found necessary to deviate from the plan of the government, 
but I have ascertained that her battery has been reduced to eighty-eight 
guns ; that her munitions of war have been diminished one-fourth part ; 
that her spars and sails have been cut down to those of a sixty-gun ship ; 
that she cannot npw stow more than one month's water and two months' 
provisions ; and that she has been so lightened by the removal of one 
hundred tons of ballast and eighteen tons of cables and anchors, as to 
render her stability under sail, after the consumption of her coal, highly 
problematical. 

ON AN INSTRUMENT FOR TAKING SOUNDINGS. 

The following communication from the Philosophical Magazine, (vi. 344,) 
is by F. Maxwell Lyte, Esq. 

I see, from what Dr. Scoresby has brought before the Association at 
Hull, that there seems to be some difficulty about obtaining correct sound- 
ings in places where, the currents are strong and flow in different direc- 
tions at the diflerent points of depth, causing the line to assimie diflerent 
curves in its descent ; and when it comes to be measured over, after the 
weight has reached the bottom and been hauled up again, the measure- 
ment gives no approximate idea of the real depth. Now it is plain that 
this mensuration of the depth of water might be as well made by estimat- 
ing its vertical pressure, as, in measuring the height of mountains, we 
measure the barometical pressure of the air ; and so I would propose to do 
it by an instrument constructed as follows : — 

An accurately constructed tube of gtm- metal or brass, or some metal 
not very easily coirodible by salt water, has a glass tube fitted on to it on 
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the top, by a screw joint, and again on the top of the glass tube is fitted a 
strong hollow copper ball by a similar screw joint. The lower tube, 
which we will call a, has a well-turned piston fitted to it, from which runs 
a rod which is only a trifle longer than the tube, a, and just enters the 
tube, 6, when the piston is at its lowest point. A well-made spring is 
placed in the tube, a, above the piston, and the tube, a, being narrowed at 
the top so as just to admit the free passage of the rod, and the rod having 
a little button at its top the piston is kept at its lowest point by the spring, 
except when sufficient pressure is applied from below to compress the 
spring. The glass tube has a small ring fixed in it, just so as to stick at 
any point to which it is pushed, and the button at the top of the rod 
serves to push the ring straight, and the ring thus forms an index of the 
degree to which the spring has been compressed. The ball on the top 
serves as a mere reservoir of air to equalize the action of the apparatus as 
much as possible. The whole of this apparatus is enclosed in a wire cage, 
for the sake of protection from blows. To graduate this apparatus, I let 
it down in a known depth of water, say ten fathoms, and having observed 
the point to which the ring in the glass tube is pushed, and having marked 
this point off, the ball is to be unscrewed, and with a small ramrod the ^ 
ring is to be pushed down till it rests on the top of the piston rod. The 
ball being replaced, the apparatus is sunk in twenty fathoms ; after a sim- 
ilar manner it is sunk in thirty, and next in forty fathoms. This will test 
the accuracy of the apparatus ; and the marks made on the glass tube, b, 
after each trial, will give a scale from which the whole tube may be grad- 
uated, even to thousands of fathoms, if the tube be long enough or the 
spring strong enough. I have been induced to make this communication 
on account of the great use which may be made of such an apparatus. 

SHOAL WATER INDICATOR. 

Mr. Edwards, of her Majesty's dock-yard, Pembroke, has recently pat- 
ented an invention which is to indicate when a vessel, under steam or can- 
vas, comes into water at any given c^epth. The apparatus is to be employed 
chiefly in fogs and at night time, and is intended to aflbrd a more certain 
means of ascertaining when the vessel employing it is nearing a coast or 
shoal, than is provided by the ordinary soundings. This invention con- 
sists of a copper or iron rod, about three-fourths of an inch in diameter, 
and of any desirable length — say three fathoms. This rod is attached by 
an eye or other contrivance to the under side of the keel, and is kept in a 
vertical position by the stays, to which a grapnel and weight are attached, 
by a line, and which is secured on board the vessel to a lever that has 
connected to it a weight sufficiently large to counteract the tension pro- 
duced upon the line by the resistance of the water against it. By means 
of this, line soundings may, if deemed necessary, be taken, the ordinary 
lead line being dispensed with. When the rod or grapnel takes the 
ground, the line slipping from the lever will cause the reel to revolve. 
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when a hammer strikes a bell, indicating thereby that the vessel is in shoal 
water ; the grapnel and weights can be lowered to any depth that may be 
necessary, or according to the circumstances of the vessel. ' The whole 
apparatus is very simple, and can be readily unshipped when not in use. 

MACHINE FOR SAWING SHIP-TIMBER. 

Sometime in the last century a reward of something like £60,000 was 
offered by the government of Great Britain for the successful introduction 
of machinery for shaping ship- timber, and under this liberal inducement 
Gen. Samuel Bentham — so much noted for his improvements in general 
wood- working machinery — and the elder Brunei, designed machines which, 
at one time, promised a tolerable degree of success. These were succeeded 
by a very massive cast-iron apparatus constructed under the direction of 
Prof. Farey. The difficulties to be overcome in a machine of this charac- 
ter, are certainly many and serious. We are not aware of the work having 
been attempted in any other manner than by sawing. The ordinary saw- 
mill must be modified in two important particulars. The cut must be 
capable of adapting itself to any required curve, and also to any required 
degree of "bevel." The timbers near the centre of a ship are simply 
crooked, but from this point forward and aft, every " futtock ** is beveled 
in a greater or less degree, and this continually varying, even at different 
points in the same frame. Some pieces near the stern are beveled in 
various degrees and even in opposite directions, within the length of a 
single stick. 

Bentham's and Brunei's machines were in some degree analogous to that 
now employed in light "scroll" sawing. The machine of Prof. Farey 
was so constructed that the movement of the saw-frame, or gate, could be 
inclined in any required degree, but both devices were abundantly cum- 
brous and impracticable. The only full-size machine ever constructed on 
either principle is now standing idle at the Chatham dock-yard — a useless 
mass of heavy castings. A machine has however been lately introduced 
by Mr. James Hamilton, of New York, which appears to combine nearly 
or quite all the elements of success. 

In this machine the curves are described by a lateral movement of the 
saws, while the bevels are produced by a partial rotation of the timber. 
The stick to be sawn is suspended between centres, and controlled in its 
position by suitable machinery on the " tail-block." The sawgate is a 
compound af^ir,- and consists, first, of one principal gate, moving vertically 
between slides in the usual manner. The crossbars forming the top and 
bottom are polished bars of round iron, between which are stretched, with 
liberty to move laterally, two inner frames, each carrying a saw. The 
saws are so connected to the inner frames, by vertical pintals, that they 
may be freely turned so as to present their teeth or cutting edges in any 
direction. This apparatus, with various admirable arrangements of detail, 
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constitutes the inyention which promises completely to supersede the broad- 
axe and bevel-rule. 

Both sides of the timber are cut at the same moment. The rough timber, 
properly marked with the required curves upon its upper surface, is fed up 
to the saws in the usual manner. The saws once fairly entered in the 
wood, and controlled in their position by the hands of the attendant, 
readily follow (by the free lateral movement of the inner within the main 
gate) the most difficult curves ever required in practice. ]gven a transverse 
cut may be readily made by a proper manipulation of the saws. The 
devices for controlling the amount of bevel are capable of effecting the 
most delicate gradation from one end of the stick to the other ; and in this 
respect, as indeed in every other, the work of the machine exceeds in 
accuracy that of the ordinary tools. 

BENDING SHIP-TIMBER. 

Machinery for giving different curves and increased strength to heavy 
timbers used in ship-building and for other purposes, has recently been 
constructed by the well-known inventor, Thomas Blanchard, of New 
York, The principle upon which the force is exerted is very simple. An 
iron model, with a large groove corresponding to the shape of the knee, 
passes in its whole length under a cogged wheel, whose cogs fit into corre- 
sponding grooves in the surface of the model, and performs a semi- circular 
revolution. It receives into its anterior extremity, which starts under the 
wheel, the stick of timber to be bent, and fits over it as it lies upon the 
horizontal frame which supports the machinery, receiving the stick into its 
groove up to the spot where the curve begins, where the model rises from 
the frame as the knee of the ship rises from the water. The horizontal 
framework has also a groove into which the stick is received, and at its 
further end an iron plate is forced against it steadily by a screw, giving a 
strong and uniform "end pressure'" in the direction of its length. It 
lies upon a flexible iron band, which is attached to the end of the model, 
where the stick rests. As the anterior end of the model passes under the 
cogged wheel and rises to a right angle with the frame, carrying with it 
the stick of timber bound in its groove by the flexible iron band, its pos- 
terior extremity descends fitting over the timber until it is level with the 
frame. The stick of timber has now taken the shape of the mould, and 
when cold, retains its shape with as much tenacity as if it had grown into 
it. It is very evident that when a straight stick of timber is bent into a 
semi-lunar shape, the fibres of the wood upon the inner side must be 
packed more densely. The wood is steamed for from half to one hour for 
each inch of thickness, and put into the machine warm and moist, and as 
it takes its bent position the inner fibres are impacted without destroying 
the tissues of the. wood, but only increasing slightly its density on the 
inside of the curve. 
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It is stated by the inventor that timber thus bent is much stronger and 
will bear greater pressure than that which has a natural curve. By a 
slight modification of the moulds or models, which are intended to be 
made in sections, great diversity of shape, even to a double curve, can be 
given ; and the immense variety of purposes to which this invention can 
be applied will at once suggest themselves to the mind. It will give 
increased strength and lightness to furniture requiring curves of wooden 
material. The principle of making timber flexible by the aid of heat and 
moisture has been long known and practised upon ; and when we see the 
wonderfully perfect results of such simple but effective machinery, it 
appears strs^ige that its application should never have been made before 
the present time. It is supposed that this invention will eflfect a very great 
reduction in the cost of ship- timber, and increase the buoyancy of vessels 
by giving equal strength with a lesser weight of timber. The largest sticks 
that have yet been bent are but ten inches in diameter ; but there appears 
no reason why sticks of much larger size should not be handled with 
almost equal facility. The only difficulty to meet would be the increased 
strength and size of machinery. 

IMPROVEMENTS IN RAILROADS AND RAILROAD LOCOMOTION. 

Rice*s Improved Break. — This break is in the form of a shoe, is located 
between the wheels, and is intended to act upon the rail, instead of upon 
the wheel. It is worked by levers, in precisely the same manner as the 
present wheel breaks. It is composed of a substance softer than the rail, 
so that there can be very little expense on account of " wear and tear." 
When the train is in motion, the " shoe," which turns up at each end, so 
as to avoid hitting bluntly, any slight unevenness, is about a quarter of 
an inch from the rail, and when the lever is applied, the " shoe *' is pressed 
down in such a manner as to lift the wheels from the track. The con- 
trivance is simple, but effective. The cost of the shoe break is small, and 
can be easily repaired or replaced. In case a wheel gives, it would not 
only stay the motion of the train, but would tend to support the car. 

Improved Method of Fastening Rails to Cross-Ties. — A method of 
securing rails to cross-ties without the use of metal fixtures, has been 
introduced on the Strasbourg Railroad, France. The inventor places the 
rails directly upon the cross-ties, and secures them by means of two short 
wooden braces, each bearing with one end against the rail, and with the 
other against a shoulder out into the cross-ties ; the braces are fastened 
with wooden pins or iron spikes. It is exceedingly cheap ; it secures the 
rail in the most perfect manner ; it is easily kept in repair ; the rails are 
much easier laid down and adjusted ; the whole fastening being of wood, 
it affords, consequently, more elasticity, produces no jarring, and the deaf- 
ening rattling noise, caused by the friction of the rails upon the iron chairs, 
is entirely avoided. 
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Improved Railroad Track,-r-The improvement of Mr. D. C. Grinell, of 
New York, consists in making the track of four rails instead of two, or 
one gauge within another. Each car has trucks of two widths, and there 
is a double safety against running off. The weight of the locomotive being 
borne on the double track, may also be greatly augmented, and a much 
higher rate of speed attained than is now possible. It is estimated > that a 
road built in this manner, might be 'traversed with security, at from 100 
to 150 miles per hour. The expense would not be double that of an 
ordinary track, as lighter rails may be used. 

An invention of M. Gluckmann, to establish a commimicatLon between 
the breakmen of trains by means of electricity, has lately be«ii tried with 
success, on the Birmingham and London Railroad. The apparatus con- 
sists of two batteries, each one secured within a box, and placed at the 
opposite ends of the train, connected by a wire, which passes under the 
cars, and is joined to bells which can be set ringing whenever the attention 
of the brakemen or conductors is required. The great merit of this in- 
vention lies in its simplicity and rapidity of action. 

G. K. Douglas, of Chester, England, has patented some improvements 
in the permanent way of railways. In this invention, the chair is made 
with two pair of jaws, which are cast together in the usual manner, and 
are sufficiently wide apart at the top, to admit the rail. Between the 
jaws and the body of the rail is a plate, enlarged between the jaws, in 
order to strengthen it, and another plate is held in contact with the other 
side of the rails, by vertical wedges. These plates and wedges the inventor 
piefers to make of cast-iron, but they may be made of wood. When the 
wedge is of wood, it is requisite to have a hole in the chair, through which 
the wedge can be forced when the rail has to be removed. — Scientific Amer- 
ican, 

At the late fair of the Maryland Institute, a gold medal was awarded to 
a locomotive engine exhibited by Mr. John Cochrane, the constructing 
engineer of the Union Iron Works, of Baltimore. The chief peculiarities 
of this engine consist in the use of a double set of cylinders and driving 
apparatus, together with an arrangement of the axles, whereby the motion 
over curves is greatly facilitated. The inventor thus describes it : — 

" The wheels of the Binary engine may be considered as divided into 
two sets, viz : Front and back drivers, each set being operated by a sep- 
arate pair of cylinders, making four cylinders, in all. The pair of cylinders 
beneath the smoke-box, operate the truck drivers by means of cranked 
axles, and the outside pair the back drivers by means of crank pins in the 
wheels. Each pair of cylinders, with their connections and wheels, form 
a complete system, but are not capable of independent movement, for both 
systems are so combined together, as to secure a simultaneous action in 
starting, working, and stopping, and in all the various manipulations nee 
essary to the management of the engine. This is accomplished by com?* 
bining the outer and inner cylinder of each side respectively, by means of 
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one steam-chest and valve, which produce a perfect unity of action in 
both systems." — Scientific American, 

Oblique Railroad Wheels. — One of the most interesting sights in Paris, 
is the raikoad from the Barrier d'Enfer to Sceaux. It is but seven miles 
long, and was built as an experiment upon a new system of wheels. The 
engine, tender, and hindermost car of the train are furnished with oblique 
wheels, under the ordinary upright ones. Where the track is straight, 
these do not touch the rails ; but at the curves they come into play, rat- 
tling along the inner edge of the rails, and preventing the train from 
running off the track. The road was, therefore, made purposely tortuous, 
and the most sudden and seemingly dangerous bends were introduced at 
frequent intervals. The two stations are circular, and the train, as it 
receives its passengers, is doubled up into a ring of 50 feet radius. The 
smallest curve upon the road is 68 feet radius, and over this the train goes 
at full speed. The comers of the cars are cut off, so that the vehicles, in 
following the curves, do not infringe upon each other. Sceaux is upon 
an eminence, which the road ascends spirally, with something like a mile 
of track — it only going, in advance, a hundred feet. The invention — 
which, by the way, is ten years old — has proved, practically, very suc- 
cessful ; but it has never been applied to any extent. 

Ruttans Car Ventilator, — In this invention, which is highly conmiended, 
the fresh, pure air is caught, by a projecting box or cap on the centre of 
the roof, and conveyed down a passage on the inside of the car, through 
the floor, to a shallow tank beneath. Spreading out here, it deposits its 
cinders, ai:d, to a considerable d^ee, its smoke and dust, after which it 
rises through the stove — which is of peculiar construction, on the princi- 
ple of a hot-air furnace — and is projected, in every direction, from the top 
of the stove into the car. The opening for its escape again, from the 
interior to the open air, is near the floor, and the current of warm, foul 
air, is conveyed under the entire length of the car, completely protecting 
the feet of the passengers from the influence of the external cold. Having 
completed this circuit, it is carried up through suitable passages, and 
allowed to escape from a cap on the top. These ejecting cape are at each 
end of the car, to allow of running in each direction, and are closed by 
light, self-acting valves, ox)ening outward. The current induced by the 
rapid motion through the air, closes the valve on the forward, and opens 
that on the hinder one, and each valve is so balanced, by a short loaded 
lever or tumbling- bob, that the weight tends equally to hold either open 
or closed. It results from this contrivance, (which may appear paradoxi- 
cal to some, but is easily constructed by any mechanic,) that whichever 
position the valves may assume in the most rapid motion, will be main- 
tained until the motion is reversed. The ox)enings from these ejectors or 
exhausting boxes, into the cars, are controlled by hand, but the only effect 
of exhausting direct from either end, may be an unpleasant cooling of the 
floor. 
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ANTHRACITE COAL FOR LOCOMOTIVES. 

The following article is from the Journal of the Franklin Institute. 
Its author is A. Pardee, Chief Engineer of the North Pennsylvania Rail- 
road. The subject is one of increasing importance to our railroad com- 
panies, and we wish to giye it that extent of circulation which it deservesf. 

** The use of anthracite coal as fuel, was commenced on the Beaver 
Meadow Kailroad, in 1836, in engines built by Eastwick & Harrison, and 
has been continued, to the present time, in a portion of their engines. 

" On the Hazleton road, we commenced its use in 1838, in the < Lehigh. * 
engine, built by Eastwick & Harrison, and in 1839, in the * Hercules,' by 
same makers. Both engines have been in constant use during the season 
of navigation, say eight months per year, up to and including 1852, when 
the * Lehigh ' was taken into the shop to b6 rebuilt. The * Hercules * is 
still in use. 

" Both engines had, originally, copper flues, which were replaced by 
iron ones after about two years* use, the copper having been worn out at 
the end next to the fire-box, by the particles of coal drawn in by the draft. 

" Both engines have now the same fire-boxes with which they were 
turned out of the maker's shop, excepting about one foot of the lower 
part, which has been once renewed. The iron flues now in use, are those 
put in to replace the copper — never having been renewed, either in whole 
or in part. Altogether, we have in use eight locomotive engines, three 
built by Eastwick & Harrison, one by M. W. Baldwin, and four in our 
own shops at Hazleton. 

" We have never used other fuel than anthracite coal, excepting for the 
purpose of kindling fires. The engines have been in use, during the sea- 
son of navigation, from two years ago, (when the last were built,) up to 
the time of the oldest engines named above, and we have never renewed a 
fire-box or set of flues, except the repairs to the two engines named. As 
far, therefore, as our experience goes, anthracite coal for fuel is not so 
destructive to fire-boxes and flues as has been generally argued and sup- 
posed. We wear out two sets of grate bars in the same season's use of 
an engine. 

As to the Character of the Road. — In starting from the Lehigh at Penn 
Haven, we had, while using a part of the Beaver Meadow road, an ascend- 
ing grade, averaging 80 feet per mile, for five miles ; then 140 feet per 
mile for one and three-fourths miles ; then 60 feet for three and one-half 
miles, and then -a grade of 12 feet per mile, for three and one-half miles, 
to the intersection of the various branches to the mines. In descending, 
as you wiU perceive, mostly by gravity, the coal^ fire remained entirely 
inactive, having no artificial draft, by fans or otherwise, except that caused 
by the exhaust steam ; while in the ascending with a load of empty cars, 
equal to the whole power of the engine, the fire to generate the necessary 
steam must be stimulated to the most intense activity; thus making. 
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apparently, a far more unfavorable state of things for the use of coal, than 
on a road where the grades are more uniform, and in consequence, the 
fire acted upon by a more uniform draft. 

" I am aware that it has been said, that coal might do for short roads, 
but that on long roads, the continuous intense action of the heat would 
destroy the fire-box and flues. 

" Now it strikes me as absurd, to suppose that on a road of any length, 
a fire need be made more intensely hot, or that any part of the boiler 
could be more heated, than is necessary to drive an engine and full train 
up ten miles of such grades as are specified above, or that a continuous 
equable heat, for eight or ten hours, can be worse than continuing the 
same heat for an hour, then a moderate fire for an hour, and so on alter- 
nately, with the consequent expansion and contraction, and this continued 
day after day, for eight months, annually, during fifteen years. 

" I have entered on this subject, perhaps, to a somewhat tedious length, 
my object being, to satisfy yourself and others, that anthracite coal has 
been used, successfully, for a series of years, in this region, as fuel for 
locomotive engines not differing materially from the ordinary mode of 
construction." 

The Neio Bedford Mercury gives an interesting account of an experiment, 
which has recently been made, under the direction of Wm. A, Crocker, 
President of the Taunton Branch Railroad, and S. M. Felton, President 
of the Philadelphia and Baltimore Kailroad, for the purpose of thoroughly 
testing the feasibility of using anthracite coal in locomotives. For this 
purpose, they had an engine built at Taunton, in the most thorough man- 
ner, and it has been run, for about two months, on the Taunton and New 
Bedford Railroad, without losing a minute in time. It was then taken to 
the Worcester and Western roads, for further experiment. On the first 
trial on the Worcester road, towards the conclusion of the trip, owing to 
the want of skill in the fireman, the engine was behind time at Worcester, 
but then rallied, and went over the Western road to Springfield, losing 
only nine minutes. The engine then ran, for several days, between Spring- 
field and Worcester, taking the usual iieavy freight trains. On the 13th 
of October, it ran from Springfield to Worcester, taking the accommoda- 
tion train, and arrived in good time, making an average of 28.6 miles per 
hour. On the same day, returning, it took the Albany express train to 
Springfield in 1 hour and 18 3-4 minutes, averaging 42 miles per hour. 
As a further specimen of its performances, the Mercury states, that it ran 
over a heavy, continuous grade of 11 miles, on the Western Railroad, 
taking it in 17 minutes, and having 100 lbs. of steam upon the summit. 
Of the peculiarity in the construction of this engine, and the economy in 
its use, the Mercury s«vys : — 

" The peculiarity of this locomotive consists in the construction of the 
boiler. To state this plainly, we may say that the water comes to the 
fire, instead of the fire going to the water. This passes through the tubes, 
instead of the fire, as in locomotives of the old construction, and is con- 
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tinually circalating about the fire-box. In this way, a moderate combus- 
tion generates the necessary amount of steam, and the fire-box not being 
subjected to that violent heat, which has been the real difiiculty with other 
engines for burning anthracite, is preserved, while it has been burned out 
in all other engines in a few weeks. 

" The economy of anthracite engines is now in process of proof by par- 
ties interested, and the result will doubtless be given to the public. Mr. 
Cummings, the engineer of the Anthracite, informs us, that for its day's 
work, of eighty-four miles, it requires 3,500 lbs. of coal, being kept stand- 
ing upon its fire about two hours and a half, in New Bedford. 

" Besides economy, there are several other considerations which should 
recommend the coal engines. Smoke, dust and cinders are all avoided. 
This not only adds greatly to the comfort of the passengers, but wood 
standing upon land adj&cent to the road, is not in danger of fire, which, in 
dry weather, is often communicated by sparks from the ordinary engine." 

RAILROAD AND STEAMBOAT ACCIDENTS COMPARED. 

From a record of all the railroad and steamboat accidents, for a period 
of fourteen and a half consecutive months, ending March, 1854, the follow- 
ing results have been obtained : The whole number of railroad accidents 
was 190 ; killed, 268 ; wounded, 624. The whole number of steamboat 
accidents during the same period was 48 ; killed, 691 ; wounded, 225. It 
would thus appear that in the above-mentioned time, the number of acci- 
dents upon railroads has been 396 per cent, in advance of those upon 
steamboats. The number of wounded upon Irailroads has been 270.07 per 
cent, in advance of those from steamboat accidents, while the number of 
deaths resulting from steamboat accidents is 260.50 per cent, more than 
upon railroads. From this it would appear that raikoad travelling is more 
prolific in accidents, but less serious in deaths, than steamboat travelling. 

WETHERED's IMPROVEMENT IN THE APPLICATION OF STEAM. 

The principle of this improvement is very simple, and is neither new in 
its application nor construction, a similar contrivance having been used with 
success at Lowell some years since, under the direction of Dr. A. A. 
Hayes, of Boston. As it has attracted considerable attention during the 
past year, we copy the following published statement : — 

The purpose sought to be attained is, an augmentation of the propelling 
power of the steam, by combining it with anotlier current of steam which 
has previously traversed the highly heated atmosphere of the boilers, and 
thus raising it to a higher temperature. 

To arrive at this result, the steam, as it escapes from the boiler, is con- 
centrated in the conducting pipe, whence it is taken by two other pipes 
which, dividing it into two portions, lead it off in different directions — one 
directly into the steam-chest, and the other, by an interior chimney, through 
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the boilers, and in its turn into the steam-chest, after becoming super- 
heated. When the two portions reunite, the combined steam is at a very 
high temperature — some four hundred degrees higher than usual. The 
movement is given to the engine in the ordinary way, but with a vastly 
increased force. 

A series of experiments, made under the direction of Mr. Collins, is 
said to have established the economy of this process, in respect to fuel — the 
savings in which is said to be about 70 per cent. By burning six hundred 
and sixty- six pounds of coal an hour, the simple steam gives nineteen and 
three- tenths double strokes of the piston per minute ; whereas the combined 
steam gives twenty and one- tenth, with four hundred and forty pounds of 
coal only. 

The Journal of the Franklin Institute for April, 1854, contains a 
report from Mr. laherwood, Chief Engineer United States Navy, on the 
proposed new plan of Messrs. Wethered. The claim in the patent obtained 
by them, reads as follows : ** What we claim as new is, the comhi^iing steam, 
and super-Tieated, or surcharged steam for actuating engines, when ge7ierated, 
the elasticity increased, and operated as set forth.*' From this claim, says 
Mr. Isherwood, it will be seen, that the patent does not intend the use of 
steam simply surcharged by heat ; that is to say, having a higher tempera- 
ture than is normal to the same pressure of saturated, or ordinary steam ; 
but it intends the use of a mixture of saturated and surcharged steam, I 
prefer these terms of saturated and surcharged steam to those of hydrous 
and anhydrous steam, or to those of steam and stame, because they are 
proper and their meaning already understood ; ordinary steam being 
saturated with water, or of maximum density for the pressure ; and sur- 
charged steam being ordinary steam surcharged with heat, having less than 
the maximum density for the pressure, and therefore not being saturated 
with water. 

The idea of the patentee is, that if a certain quantity of saturated steam 
be withdrawn from the boiler, and heated (out of contact with water) to 
a high abnormal temperature, then mixed with a certain quantity of satu- 
rated steam, and this mixture used to actuate the engine, a greater power 
can be derived from it with a given weight of fuel than could be derived 
from the use of saturated steam alone, generated by the same weight of 
fuel. 

The mode of obtaining the "mixture" for practical use is very simple, 
and as follows, viz. ; from the steam- chimney, or drum of the boiler, an 
usual steam-pipe, furnished with the necessary stop-valves, conveys exter- 
nally from the boiler, the saturated steam to the valve- chest ; another similar 
pipe, with stop-valves, etc., from the same steam-chimney or drum, but 
starting within the smoke- chimney, conveys saturated steam down the 
smoke- chimney, through the flues and through the furnaces, passing 
immediately over the incandescent fuel, and then having become highly 
stircharged in its passage, it is led out of the front of the boiler to the same 
valve-chest, where it is mixed with the saturated steam. From the valve- 
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chest the mixture passes to the cylinder of the engine, and actuates the 
piston in the usual manner. 

The results attained to by Mr. Isherwood, in a series of experiments, 
were briefly as follows : — 

Using the steam simply surcharged, produced, with the same fuel, an 
increased effect of sixty- five per cent, over what was obtained with the 
saturated, or ordinary steam alone ; while an increased effect of one hun- 
dred and six per cent, was produced by the use of the mixture. Also, the 
increased effect of the mixture was twenty-five per cent, over what was 
obtained from the surcharged steam alone. 

NEW PLAN FOR USING STEAM EXPANSIVELY. 

Mr. B. F. Day has presented to the Franklin Institute, a plan of an 
engine for using steam expansively in a second cylinder. The difference 
between this engine and others operating on the same principle that have 
preceded it, is in contradistinction from allowing the steam to pass directly 
from one cylinder to another ; the taking of the steam from the receiving 
cylinder to steam- chests provided with valves and posts, by and through 
which the steam is admitted to, and exhausted from, the second cylinder, 
by which means it is claimed, that a longer expansive action of the steam 
is retained. Another difference consists in surrounding the second cylin- 
der, when used in connection with a receiving cylinder, with a flue, through 
which the unconsumed combustible gases are passed after leaving the 
furnace, by which any loss from radiation will be avoided, and the steam 
in the cylinders will, to some extent, be reached by caloric. 

ON BOILER EXPLOSIONS. 

At the British Association, a communication on boiler explosions gave 
rise to a discussion on the causes of such explosions, and on the effect of 
percussion in weakening the strength of iron, in which Mr. Fairbairn, 
Mr. Roberts, Mr. Hopkinson, Mr. Oldham, and other members took part. 
Mr. Fairbairn said, that, so far as -his experience went, the explosions of 
boilers generally occur at the moment the engines start, in consequence 
of the sudden generation of steam by the increased motion given to the 
water. With respect to the weakening of railway axles by use, he con- 
ceived that effect to be produced rather by the continuous bindings of the 
metal, however small they may be, which give a set to the fibres and 
increase the liability to break. Boiler-plates are also frequently injured 
by the operation of punching for melting. Mr. Boberts attributed boiler 
explosions in most instances to the defective construction. He was of 
opinion that in riveting boiler-plates the rivets are seldom made large 
enough, large rivets being much stronger than small ones. Mr. Clay said 
the crystalline structure of wrought iron acquired by long continued per- 
cussion might be restored to the fibrous state by reheating. Mr. Oldham 
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considered ifc would be of advantage to reheat the axletrees of locomotive 
engines after they had run for some time, so that the fibrous structure* 
from whatever cause it was rendered crystalline, might be restored. Mr. 
Roberts Was not disposed to admit that any change is produced in the 
quality of iron by wear. If the iron were of good quality and perfect at 
first it would remain so till it was worn out. He observed that bars of 
iron are frequently different at their opposite ends, for whilst one is tough 
the other may sometimes be broken with a slight stroke of the hammer. 

NEW METHOD OF ADJUSTING VALVES OF LOCOMOTIVES. 

H. W. Farley of East Boston, has invented a method of setting the 
valves of locomotives, which is at the same time cheap, simple, and very 
economical of time, space, and manual power. The invention applies 
only to the method of obtaining a rotary motion for the wheels. The 
setting of the valves correctly, is a matter of vital importance, and it is 
necessary in its accomplishment to revolve the wheels many times. This 
is usually done by moving the locomotive along on the track, a method 
quite inconvenient on account of the space required in the shop. Mr. 
Parley places a suitable shaft just beneath the floor, on which shaft are 
two wheels, at distances corresponding to the gauge of the track. The rail 
being cut away at that point, these rollers are placed with their upper 
BUjrfaces flush with the top of the rail, and by so locating the locomotive 
that the driving-wheels rest on that point, any desired motion may be 
given by rotating the shaft. For engines with a single pair of driving- 
vrheels, the operation is exceedingly simple, but when (as i^ now almost 
Tiniversally the case) two pairs are coupled together, either the side rods 
are to be disconnected or the hinder pair lifted so as to turn clear of the 
rails. 

IMPROVED STEAM COCK. 

Mr. O. C. Phelps of Boston, is the inventor of a cock designed to take 
the place of the ordinary ones in almost every situation where considerable 
pressure is experienced. The object is to compel the pressure of the fluid 
to keep the device always tight. In passing through this cock the fluid, 
"whether steam, water, or gas, turns a right angle, and the axis of the plug 
is in line with that part of the pipe through which the fluid is received. 
The plug is conical and partially hollow, the larger and hollow end being 
preserved for the reception of the fluid, which is of course discharged 
through a hole in the side. From this description it will be evident that 
the plug must be inserted from the inside, the stem to which the handle is 
attached being merely a continuation of the smaller end. This invention 
appears to be particularly applicable as test cocks in high-pressure boilers. 
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ON THE EMPLOYMENT OF SAL AMMONIAC TO PREVENT INCRUS- 
TATIONS IN STEAM-BOILERS. 

The employment of sal ammoniac to prevent incrustations in steam- 
boilers, to remove them when formed, has formed the subject of a series 
of experiments undertaken by M. Conrad, Director of the corps of 
engineers, Holland. In his report, he says : The experiments which have 
been tried on locomotives on the Holland railways, have demonstrated 
that it is an excellent means to detach and dissolve the calcareous incrus- 
tations of boilers, and dispose of them so far that the boilers may be com- 
pletely rid of them. To prove this, there was introduced 60 grammes (a 
French gramme is the one- thousandth part of a kilogramme, or 2.2 
pounds) of sal ammoniac in powder into a boiler, immediately after being 
filled with water. This was left until the evening of the next day, after 
the locomotive had done its service. The boiler being found not dirty, it 
was run still another day, at the end of which it was emptied, and the 
boiler appeared perfectly clean. The water taken out was generally, in 
proportion to the calcareous matters contained in the boiler, a solution 
more or less saturated with sal ammoniac and lime, which amounted to 
one eight-hundredth the weight of the solution. Later, there were formed 
paillettes of lime, which easily passed off by the discharge- cocks. After 
the boiler had thus been, during fifteen days or a month, purged of incrus- 
tations, it sufficed to introduce once or twice per week, 60 grammes of the 
salt, to keep it entirely clean. A more attentive examination showed that 
the water, aftfer one or two days of service, did not give a single trace of 
iron or copper in solution. 

It is certain, then, that the quantity of salt indicated cannot in the 
least shorten the duration of the boiler; but, on the contrary, may aug- 
ment that of the fire-box and tubes, by preventing destructive incrusta- 
tions ; and it also decreases the quantity of combustion, as the incrusta- 
tions are very bad conductors of heat. Again, the decreased quantity of 
fuel used tends of course to make the boiler last longer. It is probable 
that the sal ammoniac, in combining with the lime, forms chlorhydrate of 
lime, and that by this combination the ammonia is set free ; at least, this 
is what is conjectured by the odor of the steam. 

Report of M, C. ScJieffer. — ** At the commencement of the year 1847, 
experiments were undertaken on the steam-boiler at the royal saw-manu- 
factory of Rotterdam with sal ammoniac, to ascertain to what point they 
could succeed by this means to prevent the injurious effects of incrusta- 
tions on the sides of this boiler. This boiler is low-pressure, the tension 
of the steam being scarcely one- tenth of an atmosphere above the ordineiry 
atmospheric pressure, and puts in movement a machine of sixteen-horse 
power, of Maudslay's. The water employed is that of the Meuse, which 
according to the analysis of M. MuUer, contains much calcareous matter. 
From the 26th March there were introduced, three times a week, 100 
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grammes of sal ammoniac into this boiler, after having been cleaned of all 
previous incrustations. Four months afterward, I submitted to an exami- 
nation the sides of this boiler, and I found a tolerably regular accumula- 
tion of incrustations on the vertical sides, while above the furnace this 
crust was much less. Its thickness was evidently less everywhere than 
usual, and nevertheless, during all this period, it had been heated on the 
average 14 hours per day. The boiler was cleaned anew, and about 46 
pounds of incrustations removed. I at once commenced a new trial, and 
as I did not know exactly the proportion of salt necessary to completely 
prevent the evil, I resolved to double the former trial, and to use 200 
grammes, which was thrown twice a week into the boiler. After more 
than five months of work, there were still some incrustations, and princi- 
pally, as in the first trial, on the vertical sides ; but the experiments go to 
show that, by the use of 'this salt, incrustations may be very much dimin- 
ished, and perhaps totally prevented, and it is of great importance to pur- 
sue these experiments further." 

The following is for the most part an abstract of a recently published 
work by Dr. Eisner, German : — 

On the means hitherto employed in preventing the production of scale 
in steam-boilers, with the addition of some original observations upon this 
subject. 

Potatoes. — Of these, one- fiftieth of the weight of the water is said to be 
sufficient to prevent the incrustation. According to Eisner, crusts already 
■formed are not removed by potatoes. The action is mechanical ; the cal- 
careous particles, when separated, becoming coated with the slimy matter 
of the potatoes, which prevents their forming a coherent deposit. 

Fatt}/ Oils, Tallow, — Oil, when poured into the water, is said to prevent 
incrustation. According to Kennedy, the inside of the boiler should be 
well rubbed with a mixture of three parts of black lead and eighteen parts 
of tallow. Newton recommends one part of tallow, one part of black lead, 
and one- eighth part of powdered charcoal. The statements as to the 
degree of protection afibrded by this agent are satisfactory. 

Satadtist. — A patent was obtained in this country about eight years ago, 
for the exclusive use of mahogany sawdust introduced into the boiler. 
Indian meal introduced into the boiler has aleo been tried with success. 
Ira Hill replaced the mahogany dust by oak dust, and any other wood 
will serve equally well. The disadvantages of this prevention is the 
readiness with which the sawdust may be carried into the pipes, cocks, 
valves, etc., where it might produce evil consequences. The action of the 
sawdust is also mechanical. 

Clay, free from sand, and worked up with water, is recommended -hy 
Chaix. Aldefeld found that this agent prevented the formation of scale ; 
but that, on the other hand, it produced a slimy coating in the pipes, and 
rendered the steam cylinder rough. Its action is also mechanical. 

Ammomacal Compounds, — Sitter brand, in 1844, patented certain ammo- 
niacal compounds, especially muriate of ammonia. Eisner regards this 

3 
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proposition as the most deserviBg of notice. As much muriate of ammo- 
nia is added to the water as it contains carborate of lime in solution. This 
agent also softens old incrustations, but for this purpose something more 
than the quantity just mentioned is required. Its action is chemical; 
from the muriate of ammonia and sulphate or carbonate of lime, are 
formed chloride of calcium and sulphate or carbonate of aminonia. The 
latter salt is somewhat volatile ; if the steam is to be employed in heating 
color baths, it is necessary to ascertain whether the volatile alkali will have 
an injurious action. Eisner states that one pound of muriate of ammonia 
is sufficient for twenty cubic feet of well-water containing gypsum. 
Muriate of ammonia is preferable to carbonate of ammonia. In the 
Verhandlungen des UoUandiachen IngcnieurvereinSt there are two papers on 
the employment of muriate of ammonia. The first, by A. A. C. de 
Vries-Robbe, shows, that in the locomotives on the Dutch railways two 
ounces of muriate of ammonia for each boiler is sufficient to clean incrust- 
ed boilers in a few days. Tliis quantity, put in twice a week, keeps the 
boiler quite clean ; iron and copper are not dissolved by it. The second 
paper, by C. Scheffer, states that in the royal wood-cutting establishment 
of Holland, a perfectiy clean boiler was supplied weekly for four months 
with two-tenths of a pound of muriate of ammonia, when forty pounds 
of scale were found to have been deposited. The boiler was worked four- 
teen hours daily, with water containing gypsum. 

* With the addition of four-tenths of a pound of muriate of ammonia 
twice a week for five months, with the same amount of daily work and the 
same water, sixty pounds of scale had deposited. In both cases, the de- 
posit was more upon the sides than upon the bottom of the boiler, and 
much less than without the use of sal ammoniac. 

Mixttire of Extract of Tannin. — J. Delfosse patented a mixture of 
twelve parts chloride of sodium, two and one-half parts caustic soda, one- 
eighth extract of oak bark, one-half of potash, for the boilers of stationary 
and locomotive engines. - The principal agent in this appears to be the 
tannin of the extract of oak bark, Eisner recommends the roughly cut 
root of the common tormentil for this purpose, on account of the large 
quantity of tannic acid it contains. 

A patented process is now in use in England, which must be mentiored 
here. Spent tanner's bark is put into the boiler. To avoid the chance of 
the bad result already referred to with the sawdust, the bark is put into a 
perforated vessel, which is suspended near the surface of the water, and 
kept in the right position by means of a float The bark is renewed from 
time to time. The patentee supplies the whole apparatus for about £2 
10a, and publishes many testimonials to show that his process is perfectly 
successful. 

According to Cave, pieces of oak wood, suspended in the boiler and 
renewed monthly, prevent all deposit even from waters containing a large 
quantity lime. The action must depend principally upon the tannic 
acid. 
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Starch' Sugar i Molasses t Syrup, — Gunion put into a boiler, seventeen and 
a half feet long, and three and a half feet in diameter, five kilogrammes 
of molasses every two months ; he found that this completely prevented 
incrustation. 

Guimet proved the advantage of this process, but employed brown 
starch syrup, three pounds every six months for a boiler of eight-horse 
power. 

Tin salt (chloride of tin) is recommended by Delandre ; it is similar in 
its action to muriate of ammonia ; but as it is cheaper it is to be preferred. 

Soda and potash have been recommended by Kuhlmann, and more 
recently by Fresenius. According to the latter, the property of forming 
crust occurs more with water containing gypsum than with that pontain- 
ing chalk. 

Kuhlmann recommended the addition of 100 to 130 grms. of soda 
monthly, to every horse-power with water containing sulphate of lime. 
Eisner observes that too much soda might injure the solderings and joints. 
Zimmer, of Frankfort, who long employed this method, found that the 
boiler was strongly acted u^n ; he ascribes this to the presence in almost 
all sodas of cyanide of sodium, which possesses the power of dissolving 
iron. — Scientific Ama'ican* , 

NEW FORM OF SUSPENSION BRIDGE. 

At a recent meeting of the Franklin Institute, Mr. William Reed ex- 
hibited a model of an improved form of suspension bridge. He forms a 
hollow, truss-beam of plate iron, with cast-iron ends the whole length of 
the span. In this, the wire is suspended from *the upper end of each 
extremity, and passing tow^ards the lower margin, near the centi-e, the 
cable, and tube being well supported by truss braces, which effect the 
double purpose of bringing the weight of the truss, and the superstructure 
of the span, on to the cables, and holding the truss-beam in proper shape, 
acting as the ribs to SL vessel. The height of the truss-beam, and the 
thickness of the iron of which it is made, are to be governed by the 
length of the span. The upper part of the truss-beam must contain suffi- 
cient material, to resist the compression of the superstructure and load, 
and the two feet of the lower ed^e of the truss-beams, witli the cables, 
are to support the whole tension. Where the span is long, and breadth 
of beam is required, in order to save material, the top, and two feet of the 
lower edge of the beam, may be made of plate iron, and the intermediate 
.space filled in with wrought iron bars, riveted from the top to the bottom, 
crossing each other, forming a lattice so as to preserve the stiffness of the 
tube or beam. Where footways are wanted, the floor-beams can be ex- 
tended out for that purpose. By this arrangement, the whole amount of 
the tension of the wire can be obtained, while the peculiar form of the 
truss-beam will cause any weight that may be brought on any part of 
the bridge, to communicate to all parts of the span. 
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IMPROVEMENT IN COMMUNICATING ROTARY MOTION. 

At a recent meeting of the Franklin Institute, Mr. Jones called the 
attention of the members to a simple contriyance for communicating rotary 
motion, without the aid of toothed wheels, or belts, invented by Mr. Joseph 
Thatcher, of Philadelphia. It is believed to be new, and consists of a rigid 
bar whose ends are fitted to the pins of cranks secured on the shafts that 
are intended to transmit and receive the motion. In the middle of the bar 
is a slotted hole, of a length rather more than the throw of the cranks. A 
stationary pin is secured in line with the centres of the two shafts, and (in. 
the present instance) equi-distant from them. Upon this pin the slotted 
lever is free to slide, in the direction of its length. When one shaft is 
turned from right to left, the crank pin carries the attao^ied end of the bar 
with it ; the fixed pin in the slotted hole, preventing any motion sideways, 
the other end of the bar is obliged to move in an opposite direction, or 
from left to right ; the motion of the bar gracLially changes from a vibra- 
tory, to one in the direction of its lengths, and vice versa. The model 
shown worked freely, no undue friction being apparent. — Jour. Frank, 
Institute, August, 1854. 

REMOVAL OF THE WRECK OF THE UNITED STATES FRIGATE 

MISSOURI/ AT GIBRALTAR. 

One of the most difficidt, and at the same time successful, sub-marine 
operations ever undertaken, was the removal of the wreck of the IT. S. 
Steam Frigate Missouri; which was burned and sunk some years since, in 
the harbor of Gibraltar. She careened as she went down, and laying 
upon her beam ends, presented one of her shafts upwards, very near the 
surface of the water. This mass of iron was 19 inches in diameter, and 
of course, offered a dangerous obstruction to the bay. The existence, 
moreover, of so vast a body as the sunken frigate, at the bottom of a har- 
bor in which the tides ebbed and flowed, and strong currents continually 
shifted the sand, was not to be tolerated in a port, so important to the 
commercial and war marine of Britain, as was Gibraltar. The British, 
government accordingly presented the case to the cabinet at Washington, 
and requested the removal of the obstruction. This was at once agreed to 
by the authorities at Washington. The British Secretary, conceiving the 
job to be a very bad one, kindly recommended to our government, as very * 
suitable engineers of the work, Messrs. Lovi and Marshall. These gentle- 
men had acquired a great reputation in England, by raising the line-of- 
battle-ship, the Koyal George, which sank so suddenly, at Spithead, and 
carried down with her hundreds of men and women. Our Navy De- 
partment employed these engineers to raise the Missouri. They went to 
Gibraltar, and worked faithfully for three long years, at the noble hulk 
under water — and then reported to the Department at Washington, that 
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the Missouri could not be raised by human means. They abandoned the 
enterprise and returned to England. 

The necessities of the case induced Mr. Webster to take hold of the 
matter, and find a man who would free Oibraltar harbor of that obstruc- 
tion. He applied to Mr. John E. Go wen, of Boston. When asked by 
the Secretary, if he could remove the wreck of the frigate, as she lay 
there in forty-one feet of water, he said he could. When asked if he 
WDuld enter into $50,000 bonds for the perfoqpance of a contract to raise 
her, he said he would. When asked if he would bind himself to have 
every stick of the frigate out of the way within three years, he said he 
woidd bind himself to accomplish it within six months. A contract was 
immediately made. Mr. Gowen was idready equipped with his subma- 
rine armor. The removing apparatus remained for him to construct. On 
reflecting, he decided to blow the frigate to pieces, and lift and remove 
the fragments in detail. 

The case, on full inquiry and investigation, proved to be one of peculiar 
difficulty. The sand had accumulated upon the wreck. It was fifteen 
feet over her. Moreover, the English engineers had hurt the job, and 
made it much more difficult, by using vast quantities of powder at ran- 
dom, among the engines and iron work. They had twisted and tangled 
up the machinery badly. Above the fifteen feet of accumulated sand, 
was a depth of twenty-sixt feet of water to work through. 

Mr. Gowen devised metal cases, to contain his charges of powder, and 
which, of course, had to be placed under the frigate's bottom, and through 
that fifteen feet of sand. These cases were of cast-iron, six feet long, 
fourteen inches in diameter, and held a charge of two hundred and fifty 
pounds of powder. At the conical end was a large thread, like that about 
a post auger, cast on the case, and to be used in boring into the sand as 
with an auger. This lower end was cast in a chill, and was so hard and ^ 
strong, that it stood, in one instance, the test of being bored through a 
McAdam Street, six feet into the earth. Mr. Gowen took out with him 
twenty-four of these iron powder cylinders. He used only twelve of 
them. His divers descended in their armor, pointed the cylinders prop- 
erly ; these were turned by shafts worked from above, and when located 
under the vessel's bottom, were fired by an electric battery. 

The quantity \)i 43,000 pounds of powder was consumed in the work. 
Of this, full two-thirds were used in blowing off the iron centres and arms 
from the shaft. She was a side- wheel steamer, and had upon each of the 
outboard shafts 96 iron arms, which weighed 350 pounds a piece. To 
break up this complicated mass of powerful iron work, and reduce so as 
to be lifted, was really the labor to be accomplished. But the work was 
accomplished, and the utmost stick, and the last visible spike of this great 
steamer was taken up and carried away. Nothing was left for the sand to 
form a bar upon, and five months from the day Mr. Gowen began the 
work, he fully completed and performed his contract. About 1,600 tons 
of iron was raised, with a large number of oysters that had attached them- 
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selves to the wreck. The iron, by the action of the sea- water, was nearly 
worthless. The arranp^emcnt of the submarine apparatus employed was 
80 perfect, that no accident of any description, occurred to any of the 
divers during the prosecution of the work, the men frequently remaining 
under water for twelve hours. 

OX THE CONSTRUCTION OF WATER-METERS. 

f 

The following paper on the theory and construction of water-meters, 

was recently presented to the Society of Arts, London, by Mr. J. Glynn, 
F. R. S. After alluding to the necessity for some correct measurer of 
water, now that there was a very general demand for the constant supply 
system, the author described what he thought were the essentials of a good 
water-meter. These were, 1. That it should correctly measure and show 
the quantity of water delivered under varying heads or pressures ; 2. That 
it should not be liable to get out of order ; 3. That it should be easily 
cleaned, oiled, or adjusted ; and 4. That the cost be not too great, so that 
it may be generally used by householders. The majority of those hitherto 
invented had, he considered, been deficient in one or more of these essen- 
tials, and the Jury of the Great Exhibition did not award even honorable 
mention to any meter, though five different contrivances were exhibited 
there. He then explained the leading features of the several plans which 
had been proposed, commencing with the double cistern, to be emptied and 
filled by turns, the contents of which being known, and the ebb and flow 
of the water registered, a very simple and compact meter for water delivered 
in large quantities, at a low pressure, might thus be made. The same idea 
of twin vessels and a reciprocating action by means of a diaphragm, or 
flexible partition, had been further elaborated, something like the gas meter 
upon that principle. The reciprocating motion of a piston in a cylinder 
like that of a steam-engine had also been proposed, but some head of water 
was required to overcome the friction of the mechanism in this case. Other 
forms of the steam-engine had also been suggested, such as the disc-engine, 
which combined the rotary -with the reciprocating action. The water- 
wheel on a small scale, and revolving in a circidar case, had been tried in 
various ways, and was a favorite scheme, but not a successful one. The 
clepsydra, or water-clock, had also been tried to measure water ; and after 
this came drums of many shapes, some receiving the water at their centre, 
others at their circumference. Of those taking the water at the centre, 
some resembled a fan blast, some were like Appold's pump, and one was 
like Barker's mill, which had ingenious contrivances for obviating friction, 
for continual lubrication, for straining the water as it entered, and for pre- 
venting acceleration of the drum or mill part of the machine, for which 
Mr. Siemens had a patent. Another type was the insertion in a pipe of 
something like a screw-propeller, which would register at the rate at which 
the water flowed past ; and there were modifications of it in portions of 
screws, drums with spiral vanes, and so forth. Mr. Siemens had a patent 
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of this kind, in which two or three spirals revolved in opposite ways to 
prevent acceleration. The author then described a meter invented by Mr, 
Chad wick, of Salford, which had recently been brought under his notice, 
and which it was stated only varied five per cent, between a head of water 
of one foot and one of 300 feet. In this meter a wire gauge or sieve was 
introduced between the supply pipe and two inlet passages situated Jn the 
bqttom of a cyhndrical vessel. These passages opened into two vulcanized 
India rubber bags, which were bedded and laid fl,at on the bottom of the 
vessel, and there were openings at the other extremities of the bags for 
allowing of the exit of the water into the meter. On the water entering 
these bags it set in motion three conical rollers attached to a central spindle 
in connection with the prdinary counting wheels and dial, each revolution 
of the rollei's, registering exactly the contents of the bags. About two 
years ago the Corporation of Manchester advertised for a water-meter capable 
of measuring correctly under variable and great pressure. This was 
responded to by a large number of persons, and among others by Mr. Taylor, 
who had had his attention for some time previously directed to the subject. 
His meter consists of a cylindrical vessel or cistern, of a size proportioned 
to the bore of the pipe that was to receive and discharge the water. Inside 
the above-mentioned vessel there was a drum revolving on its axis in a 
vertical or upright position, and the stream passing through the meter jsvas 
distributed upon the drum at each side of the meter. The registration was 
given by a ttain of wheels connected with the drum, and carried to the 
indicator. The first meter made on this principle was fixed up at the 
extensive cotton mills of Messrs. Birley, Manchester, and had been working 
almost a year and a half without the slightest disarrangement, measuring 
from 3o,000 to 36,000 gallons per day. There was one with a twelve-inch 
bore pipe now working, measuring the water supplied by the Corporation 
of Manchester to the township of Dukinfield, to the satisfaction of both 
parties concerned ; and there were as many as feetwixt one and two hun- 
dred meters working in various parts of the country. 

> IRON COFFER DAM. 

In a report of the proceedings of a semi-annual meeting of the Corn- 
wall Railway Company, in England, embraci»g the report of Mr. Brunnel, 
the Engineer, on the works of the Saltash Bridge, on a part of the line of 
unfinished railway between Truro and St. Anstell, we find a description 
of a coffer dam of a novel construction, sunk in a very deep part of the 
river, to facilitate the construction of a pier for the support of the centre 
of the bridge which forms a necessary part of the line. The dam in ques- 
tion is not only of a novel structure, but it is made to shut out water to a 
greater depth than any other work for a similar purpose that we have before 
seen any account of, viz. : a pressure, under high tides, of 70 to 80 feet. 
It is so constructed as to act on the principle of the diving-bell, in case the 
water should find its way into the inclosure. But it seems to have thus 
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far served its purpose, without a resort to this apparatus. The structure is 
thus described : — 

It consists of an iron cylinder 37 feet in diameter and 85 in height, 
containing, within itself all the arrangements of air cham^)ers, passages, 
etc., necessary for using it either as a large diving-bell or simply as a coflFer 
dam, as circumstances might require, and so constructed as to be afterwards 
divided into two parts vertically, and removed after the pier shall have 
been built within it. The whole, weighing upwards of three hundred 
tons, was safely launched and floated into place, where it was raised per- 
pendicularly, and pitched upon its lower edge in the centre of the river. 
The river is at this point upwards of 60 feet deep at low water of neap 
tides, and except for a short space on the turn of the tide, there is a con- 
siderable current; under such circumstances, this cylinder, dravnng 50 
feet of water j was pitched upon its lower edge accurately — that is, within 
three or four inches of the exact point required. Since then the work has 
been carried on at the bottom of the cylinder, as in a diving-bell, against 
a pressure of water occasionally of 70 and 80 feet. The mud and other 
deposits forming the bed of the river for 10 feet or 12 feet in thickness, 
have been removed, and the cylinder is now resting on the rock, and pre- 
parations are making for excavating the rock into level beds for receiving 
the masonry. 

ACTION OF SEA-WATER ON CEMENTS. 

M. M. Malaguti and Durocher, have lately devoted much attention to 
the action of sea- water on hydraulic cements, and have discovered that 
«' Parker's," which contains a considerable portion of the oxide of iron, 
stands the^best. They formed several kinds of puzzolanas by malriTig 
mixtures of silica and a little lime with alumina and oxide of iron, and 
t'aen studied the action of sea- water on these mixtiires, previously heated to 
a dull redness. After immersion for some time, these substances augmented 
in volume, and possessed the most remarkable characters. Each of them 
divided itself into two distinct compounds, one of which attached itself to 
the bottom of the flask, and had gained considerable cohesion and adher- 
ence ; whilst the other assumed a flocculent aspect ; it swelled out more and 
more, and rose above the bottom. In analyzing these diflerent com- 
pounds, they have found that the quantity of lime precipitated is inde- 
pendent of the presence of alumina, whilst it is augmented by the pres- 
ence of oxide of iron. Further, they have recognized that the flocculent 
compound was the richest in alumina, and that the concreted deposit was 
richest in oxide of iron. 

These synthetical experiments having apparently demonstrated that oxide 
of iron is not an inert constitutent of hydraulic cements ; they believe that 
the presence of this oxide would contribute to give stability to mortars and 
cements immersed in sea- water. It remains, however, to be ascertained 
whether cements or artiflcial hydraulic limes, formed by the addition of 
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lime to ferruginous clays, or mixtures of clay with hydrated peroxide of 
iron, or even mixtures of clay and substances capable of generating oxide 
of iron, will not be attacked by sea- water. But these experiments require 
a considerable time, and in th6 meantime, it may do good to give publicity 
to the results which they have obtained, as they may be useful to those 
engaged in the construction of hydraulic works, and because it is of the 
greatest importance that they should be verified by experience. 

ON THE FATIGUE OR CONSEQUENT FRACTURE OF METALS. 

At a recent meeting of the Institution of Civil Engineers, a paper was 
read on the above subject, by Mr. Braithwaite, C. E. 

Many accidents, the causes of which have been pronounced " mysteri- 
ous," having professionally engaged the author's attention, he had care- 
fully examin'ed the circumstances of each, and the condition of the 
fractured metal, in all cases, and at length arrived at the conclusion, that 
almost all the accidents might be ascribed to a progressive deteriorating 
action, which might be termed the ** fatigue of metals" 

Metal in a state of rest, although sustaining a heavy pressure or strain, 
as in a beam, or girder, and exhibiting only the deflexion^ue to the super- 
posed weight, would continue to bear that pressure without fracture, so 
long as its rest was not disturbed, and the same strain was not too fre- 
quently repeated. But if either of these cases occurred, a certain disturb- 
ance of the particles took place ; the metal was deteriorated, and that 
portion subject to the reiterated strain was so far destroyed that it ulti- 
mately broke down. This might also arise from sudden concussions, 
when the metal was under a certain strain, and those concussions might 
be caused by the girder being suddenly unloaded. Several examples were 
given of accidents of the kind that had been alluded to ; for instance that 
of a vat in a London brewery, carried on cast-iron girders, by which it 
had been supported for some years ; but suddenly, without any apparent 
cause, they broke, and killed and wounded some workmen. In this case 
it was £hown that the girders were not sufficiently strong for the load, and 
therefore, the intermittent load of the vat, which was sometimes full, and 
sometimes empty, caused a constantly recurring deflexion, and a subse- 
quent corresponding effort to regain its natural position, by which the 
composition of the metal was disturbed, and fracture ensued. Other 
examples of the same nature were given, and it was shown that the 
repeated buckling of the tube- plate of a locomotive, arising from the 
, action of the pistons, had a tendency to cause fracture mechanically, and 
also that the side strains and vibrations to which •suspension- rods of the 
ash-pans of locomotives were subjected, had produced very serious 
results, which it sufficed to point out forcibly to guard against the recur- 
rence of. 

The author contended, that presuming adequate dimensions to have 
been given to girders, and the stipulated weight not to have been exceeded, 

3* 
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the chances of accident were remote; but that any repeated d^exion, 
either at intervals, or continued so long as to induce a permanent 
depression, must be productive of danger, which could only be adverted 
by altering, or replacing the parts deficient in strength, and maintaining 
a rigid supervision, whether of beams when loaded, or of parts of 
machinery, or of railway stock after working. By such means, accidents 
would be prevented, and a greater degree of confidence be established in 
structures in which metal was rtnployed. — Lond. Mechanics* Magazine. 

DILATATION OF CAST-IRON BY SUCCESSIVE HEATINGS. 

The remarkable phenon^non that cast iron presents after being 
heated, of not returning, on cooling, to its original dimensions, but of 
presenting constantly an increase of this volume, and by consecutive 
heatings and coolings, of acquiring a permanent volume, larger and larger, 
was first observed by Prinsep, in 1829. This chemist found that a retort 
of cast-iron, of which the capacity had been measured with care by the 
weight of mercury it contained, gave the following results. Before ever 
being heated, the retort contained 9.13 cubic inches of mercury ; after the 
first heating and cooling, the contents were increased to 9.64 cubic inches ; 
and after three successive heatings to the fusing point of silver, the con- 
tents were 10.16 cubic inches. The cubic dilatation produced then was 
11.28 per cei^t., or a lineal dilatation of nearly 3.73 per 100. Since this, 
there has been occasion to observe more frequently, and to investigate this 
property of cast-iron. It has been remarked, in effect, that all grate-bars 
which sustained a high heat became curved, little by little, that they elon- 
gated more and more, until finally they would push out the bars that sus- 
tained them. 

M. Brix, in a work he has recently published, entitled Researches on the 
Colorize Poxoer of the Principal Conibitstibles found in Pntssia, has made 
known some experiments on this subject. By the aid of numerous 
measurements, he has found that its permanent length augments after a 
heating, but that this augmentation was so much the less as the bar had 
been heated more often, and finally ceased. Thus, a grate-bar of 3.5 
feet in length, after three days of a moderate fire, had taken a permanent 
elongation of three-sixteenths of an inch, (equal to 0.446 per cent. ;) at 
the end of seventeen days, this elongation was seven-sixteenths of an 
inch, (1.042 per cent,) and at the end of thirty days had reached thirteen- 
sixteenths of an inch, (nearly two per cent.,) and did not yet appear to 
have attained its maximum. Another bar, of the same kind, after a long 
service, had preserved a permanent elongation of 1.25 inches, or nearly 
three per cent. The bars, while in the fire, experience another elonga- 
tion, which is temporary, and contract as the heat is diminished ; and it may 
hence be concluded with M. Brix, that it is proper to give to each new bar 
a play, longitudinally, of about one twenty-fifth of an inch, or four per 
cent., to allow for this permanent and temporary elongation. In all cases. 
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it Is necessary to make it long enough, that when cold it may not fall 
between the supports, but in general it seems that not sufficient play is 
given to bars supported in this manner. — Technologiste, May, 1854. 

MANUFACTURE OF IRON FOR SHIP-BUILDING. 

Kobert M. Garvin, of Glasgow, has devised the following method for 
preventing the adhesiok of barnacles, and other animal matters, or forma- 
tions to the bottoms of iron ships when afloat. He accomplishes this end 
by adding to, or mixing in the iron, of which the ships are to be built, a 
small proportion of arspnic. This admixture may be effected, either when 
the iron is in a state of fusion, or at, any other suitable or convenient stage 
in the manufacture of the metal, such as in the puddling or blooming 
processes, when the metal is soft and plastic. 

The effect of such admixture with the iron is, that the resultant, gradual, 
feeble solution of the poisonous matter in the water, destroys, or prevents, 
the adhesion of all barnacles, and marine animal productions, of every 
kind ; and thus no hold is afforded for the foreign matters which prdina- 
jrily cling to the fundamental animal formations. 

By adding the poisonous matter to the mass of metal, during the process 
of the manufacture of such metal, the latter becomes thoroughly incorpo- 
rated with the poisonous ingredient, so that the whole of the exposed iron 
of which a ship is built, retains its poisonous qualities until actually worn 
out, instead of losing such qualities by surface wear. In practice, it has 
been found necessary to add as much of the ordinary white or yellow 
arsenic of commerce as the iron will fairly receive, without suffering any 
deterioration in its qtiality. This necessary amount of arsenic varies from 
two to five per cent, of the iron, according as the quality of the latter 
varies. It is preferred, to effect the admixture of the poisonous matter in 
the puddling furnace, the addition being made just before the poietal begins 
to boil ; or, instead of this routine, the poisonous matter may be placed 
between the metal blocks, before the latter are heated for the rolling pro- 
cess. By pursuing this last plan, Uttle or no loss of the arsenic ensues. 
The patentee also finds it necessary, to sprinkle the outside plate, whilst it 
is red hot, with a little arsenig in addition, the sprinkling to be performed 
before completing the rolling — as, for example, before the last two 
entrances to the rollers. The poisoned plates are then well cleansed with 
strong add, and are scrubbed with holystone, and are immersed in a mix- 
ture of arsenic and spelter, tin, lead or zinc. It is obvious that this sys- 
tem of treatment is applicable to the metal employed in various details 
concerned in naval construction. 

Iron plates treated in this way, have been testedsby immersion in sea- 
water, as well as by building them into the hulls of sea-going ships, with 
the most favorable results. — Mechanics* Journal^ London, 
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THE VALUE OF IHON. 

To show how cheaply iron is obtained, and how the mechanical skill 
and labor expended upon it totally overshadow the price, a number of the 
British Quarterly Review gives the following curious and instructive calcu- 
lation : — 

Bar iron, worth jb'l sterling, is wortb, when worked into horse shoes, . £2 10 
1 uhlo knives, . . . . . . . . . .3600 

Xi'Otllos, . . , . . • . . . . 71 

TcnknitV bladofi, . . . . . . . . . 697 

1>oli-<hca buttons and buckles, . . . . . . . 897 

JJalancc sprlnps of watches, . . . . " . . . 50,000 

Vax^x. iron, worth £ 1 .sterling, is worth, when converted Into machinery, 4 

Lnrjior ornrtiiU'iUal work, . . . . . . . . 45 

llucklos and Berlin wort^ . . . . . . . . 600 

>'«Hk chains, . 1,386 

. Shirt buttons, 5,896 U 

Thirty-one pounds of iron have been made into wire upwards of one 
hundred and eleven miles in length, and so fine was the fabric, that a part 
was converted, in lieu of horse-liair, into a barrister's wig. The process 
followed, to effect this extraordinary tenuity, consists of heating the iron, 
and passing it through rollers of eight inches diameter, going at the rate of 
four hundred revolutions per minute, down to No. 4 on the gauge. It is 
afterwards drawn cold, down to No. 38 on the same gauge, and so on, 
tiU it obtains the above length in^miles. 

COMPOSITION OF STEREOTYPE ^METAL. 

Persoze, the French chemist, has published the following table, of va- 
rious fusible alloys used in producing stereotypes : — 
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No. 


Lead. 


Tin. 


Bismuth. 


Antimony. 


Character. 


1 


— 


9.3 


0.5 


— 


Hard and sonorous. 


2 


32.0 


30.0 


8.0 


— 


Fusible at 156 ccntigrades; somewhat soft, 


3 
4 


83.0 


24.0 
8.0 


80 
20 


.. 


very malleable. • 
Fusible at 148- centigrades; harder than 

No. 2. 
Fusible, very brittle and very hard. 


5 
6 


16.0 


24.0 
9.5 


8.0 


0.5 


Fusible at 150° centigrades, very hard and 

very malleable. 
Hard, very malleable. 


7 
8 


10.0 


40.0 
9.5 


0.29 


10.0 
0.29 


Very hard, very malleabte, excellent, but 

less fusible. 
Very hard and very malleable. 


9 


. 5.0 


30 


8.0 


— 


Very fusible, very good, but dear. 


10 


100.0 


0.24 


— 


20.0- 


Less brittle than ordinary type metal. 
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ON THE COMPARATIVE STRENGTH OF LEAD AND TIN PIPE. 

As the substitution of block tin pipe in place of lead, is rapidly taking 
place, for the conveyance of water, the following results of experiments 
instituted by Dr. W. H. EUet, of New York, on the comparatiye strength 
of the two metals, to resist hydraulic pressure, will prove interesting. Dr. 
£llet, in his report, says : For the purpose of determining the power of 
tin to resist pressure, absolutely, as well as relatively, to that of lead, I 
caused to be manufactured coils of pipe of the two metals, of precisely the 
same dimensions. They were made, by hydraulic pressure, with the 
same machine, the metals being urged through the same die, and passed 
over the same mandril. The interior diameter of these pipes, was five- 
eighths of an inch, the exterior seven-eighths, and their thickness was, of 
course, one-eighth of an inch. The lead pipe was tried first. A pressure 
of 50 lbs. to the square inch, was applied, without any sensible effect. 
The pressure was now gradually increased, and when it had risen to some- 
where about 200 lbs. to the inch, the pipe began to swell uniformly. Con- 
tinuing to increase the pressure, ttfe dilatation increased likewise, until 
having reached a force of 397 lbs. to the inch, a sort of aneurysmal tumor 
appeared at one point, where the metal rapidly thinned out, and at length 
parted, with a longitudinal fissure, having sharp edges. The dilatation in 
the rest of the pipe, had increased its diameter from seven-eighths of an 
inch to one and one- eighth. 

The tin pipe was next put under trial. The initial pressure here was 
that at which the lead pipe had given way, viz. : 397 lbs. to the inch. On 
increasing the pressure rapidly, dilatation was not observed until the force 
employed was somewhere between 800 and 900 lbs. to the inch. The pipe 
burst at the pressure of 1,212 lbs. to the inch, presenting, at the point of 
rupture, piecisely the same appearance as the lead had done. The gener- 
al dilatation had increased the diameter, from seven- eighths of an inch to 
precisely one inch. These experiments show, most conclusively, that the 
strength of tin pipe to resist ijitemal pressure, is more than threefold that of 
lead. 

The greatest pressure on the distributing pipes of the Croton, in the city 
of New York, does not exceed SO lbs. to the square inch. 

IMPROVEMENTS IN THE MANUFACTURE OF IRON. 

• 
Mr. H. Leachman, of Islington, England, has patented an invention, 

which consists in treating iron by means of certain materials, or a certain 

combination of materials, for the purpose of producing more plastic and 

malleable iron than heretofore. For this purpose, common brick- dust, 

salt, black oxide of manganese, and pig-iron, are employed, as herein-after 

mentioned. The first three mentioned materials are mixed together, in the 

following proportions, that fe to say : Common brick-dust, 120 lbs.; com- 
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mon salt, (pounded fine) 600 Jbs.; black oxide of manganese, 280 lbs.»s 
1,000 Iba. These three materials are to be thoroughly intermingled, and 
reduced to a state of powder, and used in the boiling process to which pig« 
iron is usually subjected. When the metal is thoroughly melted, and 
oonmiences to rise, the powder is to be added, in quantities yarying from 
4 lbs. to 10 lbs. weight, according to the quality of the metaL If the 
metal is of a very poor quality, 10 lbs. weight to the heat of 420 lbs. of 
metal, is used ; and as the quality is superior, so less is to be used propor- 
tionally, up to 4 lbs.« in doing which, the manufacturer must be guided 
by experience. The powder should be added to, or thrown into the 
metal, all at once, at the same time stirring briskly about, so that the 
whole gets thoroughly mixed, and the iron is then ready for use. Cal- 
cined clay may be used instead of brick-dust. The patentee claims the 
treating of iron by or with a compound of materials, as above described. 

DURABILITY OF COPPER AND ITS ALLOYS. 

The following extract from Layard's Discoyeries in Ancient Nineyeh and 
Babylon, (Appendix iii., page 670, note 3,) evidently shows that copper 
and its alloys are durable in connection, when so united as to prevent a 
galvanic current ; but when in mere mechanical connection, such as bolts 
of iron coming in contact with a ship's sheathing, are destroyed. Th6 
specimens collected by Mr. Layard have stood at least three thousand 
years. 

** This was a very remarkable specimen. It was a small casting, in the 
shape of the fore-leg of a bull. It formed the foot of a stand, consisting 
of a ring of iron, resting on three feet of bronze. It was deeply corroded 
in places, and posteriorly fissured at the upper part. A section was made, 
which disclosed a central piece of iron, over which the bronze had been 
cast. At the upper part, where it had been broken off, the iron had rusted, 
and so produced the crack above-mentioned. The casting was sound, and 
the contact perfect between the iron and surrounding bronze. It was evi- 
dent, on inspection, that the bronze had been ca^t round the iron, and 
that the iron had not been let into the bronze ; and in this opinion I am 
confirmed by Mr. Robinson, of Pimlico, who has had considerable expe- 
rience in bronze casting. 

Composition, 

Copper, 8887 

Tin, 11.38 

99J0 
** Some interesting considerations are suggested by this specimen. 

** The iron was employed either to economize the bronze, for the purpose 
of ornament, or because it was required in the construction. If the for- 
mer, iron must have been much cheaper than bronze, and therefore, 
probably more abundant than has been generally supposed. No satisfac- 
tory conclusion can be arrived at on this point, from the &ct, that bronze 
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antiqiiities are much more frequently found than those of iron ; for the 
obvious reason, that bronze resists,, much better than iron, destruction by 
oxidation. Although, I think, there are reasons for supposing that iron 
"was more extensively used by the ancients than seems to be generally ad- 
mitted ; yet, in the specimens in question, it appears to me most probable 
that th^ iron was used because it was required in the construction. And 
if this be so, the Assyrians teach a lesson to many of our modem archi- 
tects and others, who certainly do not always employ metals in accordance 
foith their special properties. The instrument under consideration, it will 
be borne in mind, was one of the feet of a stand, composed of an iron 
ring resting upon vertical legs of bronze. A stand of this kind must 
have been designed to support weight, probably a large cauldron ; and it 
is plain that the ring portion should therefore be made of the metal having 
the greatest tenacity, and^ the legs of metal adapted to sustain vertical or 
superinctwfiberU weight. Now this combination of iron and bronze exactly 
fulfils the conditions required. I do not say that a ring of bronze might 
not have been made sufficiently strong to answer the purpose of the ring 
of iron ; but I do say that, in that part of the instrument, iron is more 
fitly employed than bronze. Moreover, the contrast of the two metals, 
iron and bronze, may also have been regarded as ornamental." 

CHEMICAL EXAMINATION OF IRON SPIKES, COATED WITH COPPER, 
BY THE PROCESS PATENTED BY E. G. POMEROY. 

The following is a report of a chemical examination of the above arti- 
cles, made by Dr. A.«A. Hayes, of Boston : — 

This invention presents some peculiar features, when compared with 
the ordinary modes adopted for coating metals. It is well known that tin 
plate is manufactured by dipping thin sheets of clean refined iron into hot 
melted tin, until, by repeated immersions, the surface of the iron becomes 
more or less thickly coated. The particles of tin adhere to the iron, with- 
out any more than the most lyinute film of alloy of iron and tin being 
formed. By the process of Mr. Pomeroy, the surfaces of the clean iron 
spikes have first a coating of copper deposited on them galvanically, and 
this covering adheres in consequence of a polarized condition of the par- 
ticles of the iron. If the iron were absolutely pure, a perfectly uniform - 
crystalline covering of copper would exist over every part of the surface. 
The metal is then protected by a coating or fiux, and is immersed in a 
bath of pure copper, or yellow metal, kept perfectly fiuid, until its sur- 
face is covered more or less thickly with copper or yellow metal. In this 
way, reliance is not placed upon a mere coating by adhesion, which could 
be easily removed ; but the unlike metal, iron, is previously coverfed with 
copper, and this new surface unites to the metal in a fluid state, precisely 
as a mass of copper would, if it were immersed in a melted portion of the 
same metal. This method forms the basis of a new art in working metals , 
and the value of a single application has been tested, as follows : — 
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1. A spike, taken without selection from a lot of several thousand 
pounds, was driven its length into sound white oak timber. A block, in- 
cluding the spike, was exposed alternately to diluted muriatic' acid, and 
air, several days. Every minute opening in the copper was thus found, 
the iron reached, and a portion dissolved. The resulting salt of iron, and 
the tannic acid of the wood, gave a bluish black discoloration to the wood. 
Exposure to the air caused the formation of hydrate of peroxide of iron, 
which, filling the minute openings, prevented further action. On splitting 
the block, it was found that the general surface of the spike was unaltered ; 
the iron having been dissolved from those points only where pores or 
openings had existed, remained as a salt adhering to the spike. 

The destruction of iron in sea- water takes place through the absorption 
dL oxygen ; the exfoliation of the oxide permits the action to continue, 
until the strength and size of a bolt become reduced. In the case of these 
spikes, as the copper remains firm, only minute surfaces of the iron are 
reached, and where oxide forms, these little orifices which are first made, 
become closed, and no further action occurs. 

In this experiment the acid was a thousand times more powerful than 
sea- water is, and the effect, in point of time, was greatly increased. 

2. Into vessels adapted for the collection of hydrogen, iron bars -and 
copper coated spikes were separately placed. A mixture of muriatic acid 
and -water was added in like quantity to each. The hydrogen which would 
in this case be evolved, being measured for a given time, denoted the com- 
parative rapidity of solution, for equal surfaces. It was soon found that 
the iron, of nearly equal surface, evolved so much greater volume of hy- 
drogen, that the quantity of surface could be much reduced ; and when it 
equalled only one -fourth the surface of one spike, and four such spikes 
were used, the spikes gave one volume, while the iron afforded nineteen. 
This experiment was varied, and continued six days, and a mean result 
for rapidity of solution, where the iron was one-sixteenth the volume of 
the spikes, was as one to nineteen and five -tenths. If the iron surface of 
the copper- covered spikes at the pores in th6»copper dissolved with the same 
rapidity as nail-rod does, the exposed surface of spikes would there- 
fore fequire 304 times as many days for destruction in this way, as iron 
ones would. 

Under any conditions to which these spikes can be exposed to corrosion, 
they will have at least the comparative duration of nineteen times that of 
iron spikes not coated, in sea- water ; and as they retain their size unaltered, 
they will remain firm in their places. % 

TIN FOILS — CROOKE's PATENT. 

My invention consists in such improvement in. the manufacture of tin 
foils and sheets, that by it I accomplish the reduction of the cost, though 
retaining those qualities which are essential to the purposes for which such 
foil or metal is required This I effect by combining the baser «and cheaper 
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metal, lead with tin, not, however, in the form of an alloy or mixture, but 
so that each metal will be kept perfectly distinct, the tin or superior metal 
being only exposed, while the lead or inferior metal is encased within. In 
order to make such sheets or foils, a peculiar ingot or slab must be first 
made, by which the whole amount of metals to be contained in the in- 
tended sheet or foil must be joined at their surfaces, and retained in such 
position that the subsequent action of the rolls shall not be able to dis- 
place or extend one metal more rapidly than the other, for it is evident 
that the lead, by reason of its being the softer and more yielding metal, 
would be squeezed out in an undue proportion to the tin, were it not con- 
fined on all sides by the tin. I therefore make the ingot or slab for roll- 
ing, in the following manner : — First, a metallic mould is made, which 
shall determine the size of the slab to be cast ; the cavity ia sjich moidd may 
be, say «i^ inches wide, one inch thick, and ten inches long ; then prepare 
a slab of lead, as much less in size than the cavity in the mould, as is de- 
signed for the different proportions of the metals, say of the following 
dimensions : five and one-half inches wide, nine and one-half inches 
long, and half of one inch thick. Thii) when suspended in the centre of 
the mould, will leave a clear space all round, and the tin can then be poured 
in. To accomplish this suspension properly, I prepare small blocks or 
posts of tin, of a length equal to the space left between the lead and the 
sides of the mould, and by placing these around on all sides, I sustain the 
slab of lead exactly in the centre. The surface of the lead being properly 
clean, or properly fluxed or coated with an alloy of lead and tin, the mould 
is ready to receive the tin which is poured in, until the whole of the space 
is filled, the lead being then completely encased within it. The posts of tin 
of course combine with the fluid tin poured in, and form part of the solid 
mass. The slab is now ready for the rolls, and may be extended into 
sheets and foils of any degree of thinness. From this construction of the 
slab or ingot, it is evident that the lead cannot escape from the tin, but 
must extend and be pressed out with it, in exactly the same manner, and 
at the same rate, thus insuring perfect equality in regard to the given pro- 
portions first adopted, as to every part of the sheets, no one part having 
more lead in combination with it than another. Thus, foils or sheets are 
produced, which, for many of the purposes to which those of pure tin are 
applied, such as for wrappers of tobacco, caps for bottles, &c., are fully 
equal in the qualities required to those of pure tin, while they are fur- 
nished at a greatly reduced cost. — Scientific American, 

TEMPERING AND GRINDING STEEL. 

Mr. Chesterman, of Sheffield, England, has lately invented and patented 
several valuable improvements in hardening and tempering steel, and in 
grinding, glazing, buffing, and brushing steel and other metallic articles. 
The process of hardening and tempering apply principally to thin steel, 
such as is used for saw-blades, for example. The hardening i& effected in 
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the following manner : Tlie inventor takes a strip, say from ten to thirty 
feet long, and winds it into a circular cast-iron case, of about the same 
depth as the width of the steel. In the side of the ea«*e is a grate or aper- 
ture, through which a small portion cf the outer coil of the steel is made 
to protude. He then puts a cast metal lid on the top of the case, so as to 
cover the whole of the steel, and places the case in a furnace, and allows 
it to get red-hot, when it is removed by one workman, while another 
seizes hold of the protruding end of the steel, and draws it through a pair 
of cold steel, metal, or stone dies or plates, by which the steel will be hard- 
ened, coming out flat. The dies or plates are to be kept cold, by having 
cold water applied to them, or they may be made hollow, and a stream of 
water be caused to flow through them. Shorter and stronger lengths, such 
as steel saw-blades, &c., are hardened, by placing them in a furnace, and 
allowing them to get red-hot, and then quickly introducing them and sub- 
jecting them to pressure between two dies or plates, mounted in a frame, 
so as to form a press, by which means they are both hardened and pre- 
vented from warping or buckling — care being again taken to keep the 
dies or plates, whether of metal of stone, cold by the application of water. 
He tempers these articles in the ordinary manner, and the tapes or strips 
as follows : After the strip or length of steel has passed through the dies 
or plates, it is removed to a stretching- table, where one end is made fast 
between screw-clamps, or otherwise, while the other end is clipped be- 
tween another pair of screw-clamps attached to a leather strap, which is 
fastened to a drum or roller turning in bearings, and furnished with a lever 
or arm, which is weighed so as to produce a gentle strain on the steel. 
The steel is then oiled or greased, and heat is applied to it from a portable 
furnace or gas-light, attached to a flexible tube, or from any other source, 
so as to blaze off" the oil or grease, whereby a fine spring teiiipei: will be 
imparted to the article operated on, and it will be left flat and straight. 
Or a fixed gas-furnace is employed, and the steel drawn from the harden- 
ing dies or plates, direct through the gas-furnace, thus becoming hardened 
and tempered at one continuous operation. 

For the purpose of grinding both sides of a flat article, or the entire 
periphery of a circular or similarly-shaped article, the inventor fixes upon 
a central tube or axis, a grindstone in the form of a roller or cylinder, and 
makes this stone plain or indented, with semi- circular or other grooves, 
according to the shape of the article to be ground ; and over this grind- 
stone roller he mounts another similar to it. Upon rotary motion being 
imparted to the rollers, and the end of the article to be ground being in- 
serted between them, they will draw it through, but -wiihout grinding it ; 
the article is then to be drawn or pushed by the workman, in a conti'ary 
direction to the rotation of the rollers, and the grinding will then take 
place in its passage between them. The sides of one of the rollers, when 
the articles to be ground are flat, are also provided with collars formed of 
grindstone, and of a larger diameter than that of the rollers, whereby the 
edges, as well as the sides of the metal article, may be ground, when re- 
quisite, at the same operation. Meaps are provided for adjusting these 
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rollers to suit the thickness of the articles to be ground, and also for ad- 
justing the stones on the central tube or axis. For the purpose of grinding 
one side only of a steel or metal article at a time, a plain wooden roller 
is substituted for one of the grindstone rollers ; and combined with this 
arrangement are guide-rollers, for cross -grinding. — Scientific American, 

WELDING STEEL ON SHEARS' BLADES. 

The welding of steel upon iron is a very particular operation, and one 
which requires great experience and care to perform. An improvement 
in machinery for welding steel on the blades of shears, and finishing them, 
has been made by Robert Dawson, of Huntington, Connecticut The 
principal operating parts are two dies, one being of the form required for 
the back or outer side of the blade, and the other of the face or inner side 
of the same, when finished. The former die is arranged in a sliding bed, 
the latter on a roll above it, the former receiving and forming a solid bear- 
ing for the whole of the iron part of the blade, and the latter having a fiat 
face to rotate in contact with, and press upon the steel, for welding it to 
the iron properly, both being caused to move together by gearing between 
the bed of the lower die, and the roll of the upper die. — Scientific American* 

MALLEABLE IRON CASTINGS. 

Mr. R. A. Brooman, of London, has taken the patent for an invention, 
which consists of an improved method of preparing wrought iron, so that 
it may be capable of being poured or cast into moulds, for the production 
of malleable castings, or articles which shall have all the strength and 
qualities due to wrought-iron. The invention is designed cliiefly for the 
manufacture of railway wheels ; but it is equally applicable to the produc- 
tion of other articles. Scrap or wrought-iron may be employed, or bars 
or plates cut into small pieces, and it must be melted into crucibles, such 
as are used for melting blister steel. To a charge suitable in amount to 
the crucible, one-half of one per cent, of charcoal, by weight, one per 
cent, of manganese and one of sal ammonia are added. The whole is 
covered from the atmosphere, and melted in a temperature of about 1,500*^ 
Fahrenheit, which temperature is maintained for three hours. The metal 
is then poured into moulds. Other carbonaceous matter may be substi- 
tuted for charcoal. The iron thus cast will, it is stated, be malleable, so 
as to be capable of being treated under the hammer in the forge, and 
formed into other shapes, and thus also part of the iron may be shaped in 
moulds, and part completed by forging, so as to produce intricate shapes 
and ornamentalwork, 

NEW MACHINE FOR ROLLING IRON. 

At the British Association, Mr. Clay produced and explained the model 
of a machine used for rolling taper iron, by which an iron bar may be 
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rolled of any length, and tapered to any required degree. The prindple 
of the action of the machine conaistB in keeping one of the rollers fixed 
on its bearings by hydraulic pressure. A valve, regulated by a fine screw, 
permits the water to escape, and thus, as the operation proceeds, the rollers 
become more and more separated, afid the iron bar less flattened. By regu- 
lating the valve, so as to allow of greater or less escape of the water, the 
degree of tapering can be very accurately adjusted. 

• 
NEW PROCESS OF WHITENING PINS AND NEEDLES MADE OF IRON 

AND STEEL. 

It is well known that pins made of brass wire, are deficient in strength 
and elasticity, and accordingly they have been replaced by pins made of 
iron or steel ; but it is necessary to tin them over. This operation, how- 
ever, cannot be performed equally weU with iron as with brass ; the pins 
have a rough, uneven surface, which renders them inconvenient to .use, as 
they are liable to tear the cloth. 

Messrs. YantiUard and Leblond, wishing to avoid this defect, formed 
the idea of first covering the iron with a thin coating of copper, or other 
metal having a greater affinity for tin than iron has { but in order that this 
result should be satisfactorily -attained, it is necessary to polish and pickle 
the pins before coppering them. The above- named manufacturers have 
most ingeniously efiected the polishing, the pickling, and the coppering, 
by one single operation. To treat, for example, 2 kilogrammes, (a littie 
more than 4 pounds 6i ounces,) 4 litres (about 7 pints) of water, 300 
grammes (10 ounces 9 drachms, avoirdupois, by weight) of oil of vitriol, 
30 grammes (16 ounces, 13 grains, avoirdupois) of salt of tin, 40 grammes 
(1 ounce 4 drachms 17 grains) of crystalized sulphate of zinc (white cop- 
peras), and 7 grammes (about 108 grains avoirdupois) of sulphate of copper, 
are mixed together ; this mixture is allowed to dissolve during twenty-four 
hours. The bath being thus prepared, it is to be introduced into a barrel 
of wood, made pitcher-like, and mounted upon an axis. Into this barrel, 
which has a capacity of about thirty-five pints, the pins are now to be put ; 
it is then turned rapidly during half an hour, when the pins will be found - 
to have received a pickling, ajpolishing, and a slight coppering. After the 
lapse of this time, 20 grammes (about 10 drachms 8 grains, avordupois) 
of sulphate of copper, in crystals, (blue stone,) are to be added, and the 
barrel again turned during ten minutes, when a solid coppering will be 
effected, with a finely-polished surface. This done, the liquid in the bar- 
rel is to be decanted off, and may be used repeatedly for the same purpose ; 
the pins are washed in cold water, then put in a tray containing a hot solu- 
tion of soap, and agitated for about two minutes. The soap lye is decanted 
off, and the pins put into a bag, with some fine sawdust, and shaken, by 
which means the coppered surface assumes a brilliant appearance. The 
pins thus prepared may be tinned in the ordinary way. The articles made 
in this way are far more beautiful and useful than those made in the ordi- 
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nary way. This process is the more deserving of attention at present, 
quite independent of the superior quality of the pins, in consequence of 
the exceedingly high price of hrass wire. — Bulletin de la Societie ctEn- 
courctgemetvt, 

ON THE APPLICATION OF THE GASES OF BLAST FTTRNACES. 

Mr. Nowel, in a recent communication to the Socity of Arts, made 
some statements of interest respecting the practical application of the gases 
of blast furnaces. It was shown, on the authority of Bunsen and Play- 
fair, and from calculations deduced from data furnished by the posthu- 
mous papers of D along, that of the heat produced by the combustion of 
the fuel in a coal-fed blast furnace, only 18.5 per cent, is realized in 
carrying out the processes of the furnace, the remainder, 81.5 per cent, 
being lost. This loss, in weU- conducted establishments, is no longer per- 
mitted. The gases are now collected at the mouth of the furnaces and 
conveyed, by large pipes, underneath the boilers of the engines and round 
the hot-air stoves. The principle has been carried out in great perfection 
at Cwm Celyn : the pipes are six feet in dialneter, and are lined with fire- 
brick ; and the gases from two furnaces only more than suffice for the sup- 
ply of seven boilers, and for the hot blast for both furnaces, at a saving of 
full ten thousand tons of coal a year. 

NEW ENGLISH STANDARD WEIGHTS AND MEASURER. 

It will be remembered, that the destruction of the Houses of Parlia- 
ment by fire, in 1834, proved fatal to the standard yard and pound. A 
commission was subsequently appointed to consider the steps to be taken 
for the restoration of these standards, the members of which were all 
Fellows of the Royal Society, 

The late Mr. Baily took a very active part in the preparation of a 
standard yard; which, however, although constructed most carefully, 
deteriorated in such a manner as to be unworthy of confidence. Since 
Mr. Baily's death, the Kev. Mr. Sheepshanks has been engaged on the 
very difficult and delicate task of constructing a standard yard, while 
Professor Miller, of Cambridge, undertook to make a standard avoirdupois 
pound. The liberality of government placed at Mr. Sheepshanks' com- 
mand apparatus for his purpose far superior to that possessed by his prede- 
cessors. His labors were carried on in the lower tiers of cellars in Somer- 
set House, which are very favorable to the work on account of their 
slow-changing temperature. 

After an infinite number of experiments and comparisons, two stand- 
ards have been constructed. The originals have been inclosed in one of 
the walls of the new Houses of Parliament ; — and perfectly accurate 
copies have also been placed in the custody of the Royal Society. 
« The standard yard measure is defined by the interval between two Unes 
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upon a bar of gun-metal. The bar is about thirty- eight inches long, and 
one inch square ; it is supported in a horizontal i>08ition upon dight brass 
rollers, which are carried by levers so arranged that the pressures upon the 
eight rollers are necessarily equal. The lever frame, with the bar resting 
upon it, is placed in a box of mahogany wood. The bar is prevented 
from moving endways by weak brass springs attached inside to the ends of 
the box, and is prevented from moving upwards by wedges of paper placed 
under three inverted stirrups. Near to each end of the bar, a cylindiical 
hole is sunk from the upper surface of the, bar to the depth of half an 
inch, and at the bottom of each cylindrical hole is inserted a gold x^b, 
upon which are cut three fine lines in the direction transversal to the bar, 
and two fine lines parallel to the axis of the bar. The limiting points of 
the yard measure are those points of the middle transversal lines which 
are midway between the longitudinal lines. On the upper surface of the 
bar the following inscription is engraved : — 

Copper. .......... 16 oz. 

Jin* • • • ■ • • ■ • • • m X*A 

Zinc 1 

Mr. Baily's metal. 
Standard yard at at 62.10, Farenhelt, cast In 1845. Troughton & Slmms, London. 

It is necessary to observe that, although the bar was cast so long ago as 
1845, the standard yai^d has been completed only very lately. 

The standard pound weight is made of platinum, representing, when 
weighed in vactio against the last standard Troy pound, 6,999.9,976 grains, 
of which the last standard contained 6,760 grains. The form of the weight 
is a cylinder, with a groove surrounding it a little above the middle of its 
height for the insertion of the fork which is used in lifting it. On the 
upper end of the cylinder is engraved the following inscription : — 

^"0.2. 

r. Ct 1844. 

1 lb. 

The box containing the weight is mahogany, — and when its portions are 
screwed together the weight is fixed immovably. This mahogany box is 
placed in a second mahogany box, the lid of which bears the inscription : 

standard Pound, 1853. 

ON THE CONSUMPTION OF SMOKE. 

The following is an abstract of a paper read before the Society of Civil 
Engineers, on the consumption and prevention of smoke, by Mr. C. Wye 
"Williams. 

The object of this communication was, to endeavor to remove the mys- 
tery which had hitherto obscured, what was asserted to be one of the 
simplest and best understood processes of nature — namely, the combustion 
of the gaseous produjcts of coal. The nature of flame and smoke was 
examined, showing that the intense heat caused by the combustion of the 
hydrogen, was the direct cause by which the temperature of the carbon 
was raised to that of white heat, which produced the luminosity of flame. • 
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This process was illustrated, by reference to the mode of producing the 
intense heat and luminosity required for the oxy- hydrogen microscope. In 
the latter, the piece of lime or . carbon on which the heat was projected, 
■was instantly raised to the temperature of extreme luniinjpsity, neither the 
lime or carbon, however, suffering rapid combustion. In the former, the 
carbon of the gas was raised by the same means, (the combustion of the 
hydrogen), to the high temperature, "but could not suifer combustion until 
it was brought into contact, in its turn, with its equivalent of the oxygen 
of the air. If, however, that supply of air was not provided before the 
carbon lost its high temperature, it returned to its previous and natural 
state of a black substance, and gave the black character to the products 
called smoke. 

In effecting the combustion of the gas generated from the coal in a fur- 
nace, the first process was merely mechanical, and consisted in bringing 
fhe atoms of the gas, and those ofc the air, into the most intimate state of 
mixture ; such mixture being the sine qua noii of subsequent chemical 
Tinion. The mode or means by which this chemical admixture could be 
effected in the most rapid and intimate manner, involved all that art or 
human ingenuity could do, towards producing perfect combustion. Refer- 
ence was then made, to the area recommended by some authorities, as 
being sufficient to allow the quantity of air to enter a furnace. It had 
been considered, that even half a square inch of aperture, for each' square 
foot of furnace grate, was sufficient for the combustion of the fuel. This 
■was, however, stated to be insufiicient for practical purposes, the proper 
area for admission being from four to six square inches for each foot of 
^rate^ accor^ng to the extent of draught and the nature of the coal. This 
serious difference was supposed to have been caused, by an erroneous cal- 
culation of the rate of the current of air entering. For if half a square 
inch of area was all that was allowed, "the air must have a velocity ten 
times greater than could be shown to have been ever attained. Thus, 
supposing a furnace to be four feet by two feet six inches, equal to ten 
square feet of bar surface, this would effect a combustion of 2 cwt. of 
coal per hour, and require, for the gas alone, a supply of 10,000 cubic 
feet per hour, or for 20 cwt. of the coal, 100,000 cubic feet. The following 
comparison of velocities, of the entering air for the supply of the gas, gave 
«ome idea of the cause of underrating the refquired area of admission : — 



Air Aperture 

per square 

foot of grate. 



6 sqr. inches 



6 



t( 



Velocity of draught 
per second. 



at 5 ft. per second, 
at 10 ft. " " 



Quantity of air 
per hour. 



7,500 cubic ft. 
15,000 " " 



Quantity 

for each ton 

of coal. 



75,000 
150,000 



Then, if the area were reduced to half a square inch, it would require a 
velocity of 80 feet per second, to provide for the admission, within the 
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given time, of the necessary quantity. By close observation, by means ot 
an aerometer, the velocity of the entering current was estimated at from. 
8 to 10 feet per second, if the draught was good ; and from 5 to 8 feet 
when it was but«moderate. Again, it was observed that, by admitting 
the air through numerous thin films or divisions, the velocity was neces- 
sarily reduced, by mere friction, through so many half-inch orifices, as 
were exhibited in the models and drawings on the table. In the admis- 
sion of air to the furnace it was shown, that the great object to be effected 
was, the division of the air on its admission to the furnace so that no 
more atoms were brought into contact with the atoms of the gas, at any 
one moment, than were required for their successive union and combus- 
tion. If this were the case, combustion and heat would be generated 
continuously, as the gas and air came into contact. If, however, the air 
entered in a body, or even in a film, in larger quantities than could be 
taken up by the gas before the temperature was lowered, a refrigeratory 
effect must be the consequence, smoke would be formed and fuel would 
be wasted. It was asserted, that the phrase " burning smoke " was im- 
proper, inasmuch as the smoke did not exist until the gases had left the 
furnace. Previously to the introduction of the tubular, in place of the 
flue system, in marine boilers, it had been supposed, that the introduction 
of the air, on the Argand principle, by a perforated plate, behind the 
bridge, satisfied all that nature required in producing perfect combustion. 
The tubular form of boiler, however, rendered a different arrangement 
absolutely necessary. This was occasioned by the run, or distance between 
the bridge and the tubes, being so very short, and consequently, the pass- 
ing along that distance being so limited in time, that the mixing and com- 
bustion could not be adequately effected. This, after numerous trials and 
expedients, led to placing the orifices of admission in the front, or at 
the door- way end of the furnace. The system adopted by boiler-makers, 
of contracting the door- ways of marine boilers, much impeded a success- 
ful application of the Argand principle. The enlarging the door-way 
opening, however, afforded sufficient space for the required number of 
three- fourths or one-half inch orifices. By this arrangement, the length 
of the furnace, from the door to the bridge, was thus, as it were, added to 
the length of the run. By this mode of construction, the Argand princi- 
ple had been applied, with great success to marine boilers. With refer- 
ence to the supposed necessity for skilful firemen, the paper stated, that 
the only duty that should be requir3d from the firemen was, the keeping 
the bars fully and uniformlv covered : for if the back end, or the sides of 
a furnace were left uncovered, the air would pass through them instead of 
passing through the air- distributors, as that passage offered the hottest and 
shortest route to the chimney. In fact, it was stated, that unless the bars 
were well and equally covered, it was impossible to regulate or to control 
the admission of the air. As to the use of self-acting valves, to regulate 
the admission of the air, it was stated that after numerous plans had been 
tried, during the last ten years, all had been discarded in practice, being 
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found to be worse than useless. The generation of the gas, and the admis- 
sion of the air through the uncovered portion of the bars, created such 
irregularity as to defeat all efforts at uniformity, and it was impossible, by 
any self-acting valves, to obviate the effects of such irregularity. 

ON A NEW SMOKE-CONSUMING FIRE-PLACE. 

At a recent meeting of the Society of Arts, Dr. Amott, F. R. S., read 
a paper ** On a New Smoke Consuming and Economical Fire-place, with 
additions for obtaining the healthful warming and ventilation of houses." 
The author commenced by stating that the great evils connected with the 
common coal fires were : — 1. Production of smoke ; 2. Waste of fuel ; and 
3. Defect of warming and ventilation. After reviewing the evils arising 
from smoke in the interior of houses and in the external atmosphere — 
which in the washing of clothes alone cost the inhabitants 1,500,000/. 
more than the same number of families residing in the country, besides 
being inimical to health — the question of waste fuel was examined, and 
the opinion of Count Rumford was quoted, who declared that five-sixths 
of the whole heat produced in an ordinary English fire went up the 
chimney with the smoke to waste. This estimate was borne out by the 
facts observed in countries where fuel was scarce and dear, as in some parts 
of Continental Europe, where it was burned in close stoves, that pre- 
yented the waste, and with these a fourth part of what would be con- 
sumed in an open fire sufficed to maintain the desired temperature. The 
author tjien proceeded to observe that if fresh coal, instead of being placed 
on the top of a fire, where it must unavoidably emit visible pitchy vapor 
or smoke, be introduced beneath the burning red-hot coal, so that its pitch 
in rising as vapor must pass among the parts of .the burning mass, it 
would be partly resolved into the inflammable ooal-gas, and would itself 
bum and inflame whatever else it touched. Various attempts had been 
made to feed fires in this way, of which the most important was that intro- 
duced by Mr. Cutler about thirty years ago. He placed a box filled with 
coal immediate^ under the fire, with its open mouth occupying the place 
of the removed bottom bars of the grate, and in the box was a movable 
bottom supporting the coal, and by pressing which the coal was lifted 
gradually into the grate to be consumed. The apparatus for lifting, how- 
ever, was complicated and liable to get out of order, which, with other 
reasons, had caused this stove to be Uttle used. In Dr. Amott' s new 
fire-place, the charge of coal for the whole day was placed immediately 
beneath the grate, and was borne upwards as wanted by a piston in the 
box, raised simply by the poker used as a lever, and as readily as the wick 
of an argand lamp was raised, and the fire was under command as to its 
intensity almost as completely as the flame of a lamp. To light the fire, 
wood was laid on the upper surface of the fresh coal filling the box, 
and a thickness of three or four inches of cinders or coked coal left from 
the fire of the preceding day was placed over 'it. The wood being then 

4 
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lighted, instantly ignited the cinders above, and at the same time the pitchy- 
vapor from the fresh coal beneath rose through the wood flame and cin- 
ders, and became heated sufficiently to inflame itself, and so to augment 
the blaze. When the cinder was once fairly ignited, all the bitumen rising 
through it afterwards became gas, and the fire remained quite smokeless 
for the remainder of the day. In this grate no air was allowed to enter at 
the bottom, and combustion therefore only went on between the bars. 
The unsatisfactory results of some other attempts had been owing, in part, 
to combustion proceeding downwards, owing to the admission of air 
below. 

ON THE CONSUMPTION OF FUEL AND THE PBEV^TION OF SMOKE. 

At the British Association, Mr. Fairbairn, in a communication on the 
above subject, explained the principles on which the jjerfect combustion 
of fuel depends, and expressed his opinion that by proper attention, and 
by the adoption of the means already known ar.d practised, the issuing of 
smoke from steam-boiler furnaces might be effectually prevented. The 
great secret is to have sufficient capacity in the boiler ; and if the boilers 
had double their usual capacity, the ];)erfcct combustion of the fuel, and, 
consequently, the prevention of smoke, might be readily accomplished. 
He referred to the steam-engine furnaces of the Cornish mines to prove 
that when there is a sufficient inducement to the proprietors by the saving 
of expense, and of incitement to the engineers by competition, the emis- 
sion of smoke is prevented without any special arrangement to produce 
that effect. Mr. Fairbairn then described a furnace which he conceived 
offered great facilities for the more perfect combustion of fuel. It consists 
of two furnaces united into one, the gases issuing from the coals being 
mixed together in a single chamber, and then passed in a heated state over 
the bridge of the furnace, where they are ignited. By this means, and by 
kepping the fire-bars clean for the admission of air, the combustion was 
rendered very complete. , , 

An improvement in smoke-consuming stoves has beensnade by E. A. 
HilP, of Joliet, Illinois. The fire-box of the stove is divided into two 
compartments, each having a separate smoke pipe, and both fire-places so 
connected together that the smoke from one can be thrown over the sur- . 
face of the other fire alternately by a damper, so that the products of the 
combustion of both fires pass up the same pipe. For burning bituminous 
coal, the improvement appears to be an excellent one ; for it is designed 
that one of the fires shall always be full, red and glowing, when the other 
is supplied with fresh fuel, so that the black smoke (carbonic oxide) which 
arises when new coals are put on shall be carried over the top of the 
glowing fire, and mixed with a portion of fresh-heated air, by which 
means it will ignite — flame up — and be consumed ; in other words, form 
carbonic acid. This stove will not only consume the smoke, but save 
considerable fuel. — SdetUific American, 
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THE BENEFICIAL EFFECTS OF SMOKE. 

A writer in the London Times argues in favor of the sanitary eifects of 
smoke. He says that smoke, being nothing more than minute flakes of 
carbon or charcoal, the carbon in such a state is like so many atoms of 
sponge, ready to absorb any of the life-destroying gases with which it may 
come in contact. In all the busy haunts of men the surrounding air is, to 
a certain extent, rendered pernicious by their excretions, from which invisi- 
ble gaseous matter arises, such as phosphuretted and sulphuretted hydro- 
gen, cyanogen and ammoniacal compounds, well know by their intolerable 
odor. Now, the blacks oS^moke (that is, the carbon) absorb and retain 
these matters to a wonderful extent. Every hundred weight of smoke 
probably absorbs twenty hundred weight of the poisonous gases emanat- 
ing from the sewers and from the various works where animal substances 
are imder manipulation. 

SELF-ACTING DRAFT-CLOSER. 

A simple and effective apparatus has been devised by Professor Tread- 
well, of Cambridge, for regulating the draft in ordinary hot-air furnaces. 
This apparatus acts by the expansion of the furnace itself, so that, when- 
ever the combustion is established and carried to a certain point, the 
expansion that must attend that state of the combustion moves a catch, 
and the damper closes with absolute certainty. The contrivance is as sim- 
ple as an old-fashioned door latch, and no more likely to get out of order. 

COOKERY FOR SOLDIERS. 

A new method of cooking and heating, the invention of General 
Dembinski, has recently been introduced into the French armies. The 
principle of the invention is very simple, but the applications of it are 
numerous. A cylinder made of zinc, copper, sheet iron, or any otlier 
metal, with an inner cylinder containing sand or small stones, is connected 
by means of two tubes with a very small vessel, which is placed on a fire, or 
over a gas light or a lamp. The space between the two cylinders, which 
is small, is filled with cold water. The vessel on the fire, which is made 
of very thin metal, is filled with water, which boils almost immediately. 
As the water boils it rushes by one of the pipes to the cylinder, and by 
the other pipe the water in the cylinder returns to the vessel over the fire, 
and this process goes on until the whole of the water boils, which is in 
one-fourth of the time that would be required to bring it to the boiling 
point if placed in a large vessel over the fire in the usual way. The pro- 
cess is continued until the sand or stones in the inner cylinder have 
become perfectly heated. Two cocks, close to the cylinder, are then 
turned, and the pipes being unscrewed, the cylinder is carried by means of 
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handles to any room which it is intended to warm. The temperature of 
the room is increased seyeral degrees by the use of this cylinder, which, of 
course, giyes out neither smoke nor smell, and at the end of five hours 
the heat in the cylinder is still so great that the temperature of the room 
is Tery nearly what it was when the cylinder was first introduced. This 
fact is hardly credible, but the experiment has been made several times 
with the same resrilt. If more than one cylinder be wanted, the genera- 
tor remains oyer the fire, and other cylinders can be attached to it, and 
sucoessiyely removed. The economy, convenience, and wholesomeness 
6f this mode of heating may readily be conceived. The cost of an ordi- 
nary apparatus complete does not exceed twenty-five francs, and the only 
part of it subject to wear and tear is the generator, which does not cost 
one franc. If meat is to be boiled or stewed, a cooling vessel is attached 
to the cylinder. When the meat is cooked this is withdrawn, and the 
cylinder can be detached for the purpose of heating a room. This appa- 
ratus appears to be admirably calculated for railroad and other carriages, 
as a small cylinder will for several hours give warmth without an 
imwholesome emanation of any kind. 

ON THE RE-CXTTTING OF THE TEETH OF FILES. 

The following method of re-cutting, or renevring the teeth of old files, 
has been patented by Edward Gilbert, of London. The teeth are renewed 
by a corrosive agent appUed to the surface of the file. The files are first 
cleaned &om any superabundance of greasy matter, and then placed in a 
rack inside a bath composed as follows : With one pound of unslaked 
lime mix two pounds of potash in one gallon of water, stir the whole inti- 
mately together, allow it to remain till three-fourths the liquid have passed 
off by evaporation, draw off the remaining quarter of a gallon of liquor, 
and allow it to cool. In this liquor the files are to remain four hours, and 
are then to be removed and brushed, cleaned in clean water and made 
quite free from grease, and then immersed in a vertical position in a mix- 
ture of one part of sulphuric acid, diluted with two parts of water. The 
biting action of the acid attacks the whole surface of the files immersed ; 
the continued effect of which is to deepen the several cavities between the 
cutting points of the teeth, which become as sharp as they were originally. 
The files must be immersed for from three to six hours or upward, accord- 
ing to the fineness of the files and the strength of the liquid. The files 
must be withdrawn and brushed from the oxide formed five or six times 
during the process. The patentee states that the process is at once com- 
paratively inexpensive, and removes so little metal that it may be repeated 
three or four times on the same file, and thus it vnll render it advantageous 
to wear files much less than usual before renewing. 
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FORDES' ROTARY DREPGER. 

* 

This machine consists of a hull of suitable siz#to carry the machinery. 
In the middle of the boat athwart-ships, and near the bow, running fore 
and aft, there is a well-hole, about three feet wide, and twenty-six feet 
long. In this hole works a wheel, carrying upon its periphery the buckets 
or scoops, made in the usual manner, with a hinged bottom, secured by a 
latch. The wheel has ten hubs, and ten sets of armsj stiffened with diago- 
nal braces, to prevent lateral motion ; upon each side of the wheel is a seg- 
ment spur-wheel, into which is geared the pinions driven by the engines. 

The journals of the scoop- wheel shaft work in boxes, that can be raised 
or lowered by a chain and windlass, to suit the depth of the bottom to be 
operated upon. In a frame at the bow of the boat there are two hinged 
schutes, one of which, when the machine is in operation, is kept at one 
inclination ; the other, situated above, and leading into the first, to which 
it is hinged, is raised by each bucket as it passes upwards ; as the wheel 
revolves, the bucket passes beyond the reach of the schute, where the end 
next the wheel falls beneath the bucket, striking a trigger that opens its 
bottom, leaving the contents free to fall into the schutes, and be conveyed 
by them into the transporting scows alongside. 

This machine, for some kinds of work, must supersede all others. Where 
a long stretch can be had,^ such as a bar -of a river, the bottom of a canal, 
&c., the performance must prove admirable. No time is lost except that 
spent in replacing the loaded scows with empty ones, and that, by practice, 
may be reduced to almost nothing. As the material is cut away, the boat is 
drawn forward by a rope anchored ahead, and passing round a barrel on 
the wheel shaft ; the rate of progress for each kind of cutting being regu- 
lated by the proper sized windlass barrel wheel, which can be quickly 
taken oif and replaced by another. 

It is said that a machine of the third class, having a wheel 24 feet in 
diameter, with four buckets, has dug 1200 cubic yards of gravel bottom 
in a day. — Jour* Frank, Institute. 

Hamilton's improved dredging machine. 

This machine consists substantially of a number of scoops, hung in 
nearly a horizontal position, in a frame which is arranged to be raised or 
lowered at pleasure, between two firmly- connected boats. As used in 
lowering shoals and sand-bars, the whole apparatus is to be towed by a 
steamboat backward and forward, discharging the dirt each time in the 
deep water which is assumed to be adjacent. The forward end of the 
frame is armed with joints projecting downward, the effect of which is to 
harrow up the bottom. Each scoop is so connected to the frame that its 
forward edge is capable of being raised and lowered to a considerable ex- 
Jbeatf forming, when raised to a horizontal position^ a nearly water-tight 
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box, to prevent the escape of the contents. A few or the whole of these 
scoops may be thus brought into action at any giyen moment, the proper 
depth of water being indicated by a long rod, loaded with a suitable weight, 
to dredge on the bottom behind. It is well adapted to operating on a soft 
bottom, when there is deep water conyeniently near, in which the mud 
may be dumped. 

FRATT^S DITCH DIGGER. 

At the recent State Agricultural- Fair of New York, Mr. R. C. Pratt, 
of Canandaigua, exhibited a new machine for digging ditches, which ap- 
pears to combine all the elements of success. By its aid, one man and two 
horses have frequently dug 150 rods of ditch, three feet deep, in one day, 
and from 50 to 150 (according to the nature of the soil) is considered a 
day's work. The machine consists substantially of a scoop and revolving 
wheel, the scoop scraping, and the wheel carrying up the dirt, until at a 
sufficient height it is tumbled out upon the sides, at a little distance from 
the ditch. Several repetitions of the operation are required before the 
ditch is sunk to a sufficient depth. 

The specimen exhibited at the late fair was all of wrought iron, and 
weighed between 700 and 800 pounds. The diameter of the main wheel 
was five feet, and the breadth of the diggers or Hfters fixed thereon, and 
that of the scoop or curved channel in which they rise, is about nine 
inches. Although the lifting apparatus is thus narrow, it is practicable, 
and, indeed, desirable, to make the small ploughs or cutters which pare the 
side cuts somewhat wider, so that a ditch of any width, from nine to fif- 
teen inches, may be excavated by the same machine. 

The weight of the dirt which is being lifted, the curved channel, and, in 
fact, of the whole machine, rests on the diggers, which, like the floats of a 
paddle-wheel, project from the periphery of the main wheel. As the 
machine is drawn forward by the horses, the diggers are successively forced 
into the earth, and compel the wheel to rotate, thus carrying up and dis- 
charging from the top all the earth caught by the scoop, which is in imme- 
diate contact behind. On the extreme rear of the whole are adjusted two 
cutters or small ploughs, which pare the sides, and tear the earth to a suita- 
ble distance below, ready for the next passage of the machine, so that, after 
the first passage, the diggers are always pressed down into the ground, 
already loosened to a depth of from two to ten inches, which loosening 
may be supposed to regulate the depth to which they will be likely to 
sink. The wheel and its accompaniments being of considerable weight, 
great muscular exertion would be required of the attendant to pre- 
vent its falling on one side, but for a simple and very effectual provision 
for its support. The stout iron shaft on which the main wheel freely re- 
volves is prolonged some two or three feet on each side, and provided with 
a light carrying wheel, mounted loose, as in a common carriage axle, to 
run upon the ground. These wheels are to maintain the upright position 
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of the machine ; but the weight must at all times, when in operation, be 
allowed to rest on the diggers. In short, the main wheel and the whole 
machine must be allowed to sink down into a ditch, or rise to the surface, 
while the carrying wheels simply run lightly on the surface at the sides. 
This end is accomplished by bending the axle into the form of a large crank 
at each side, and releasing it from all connection with the machine, except 
that of passing loosely through the centre. A catch is provided, by which 
the attendant (who is supposed to be grasping a pair of handles in the 
rear) may make the connection a fixed one at pleasure ; and when desiring 
to leave the field and travel the road, the weight may, by this means, be 
thrown entirely upon the carrying wheels. 

ON THE EMPLOyMENT OF WATER IN FILLING UP DEEP BORE HOLES 

IN BLASTING OPERATIONS. 

In working the great deposit of magnetic iron ore which occurs under 
peculiar circumstances in the granite at Moravitza, in the Banat, it has 
been foutid necessary, in consequence of the hardness of the rock and ore, 
to use bore holes, from two to two and a half inches in diameter, and 
thirty -six to forty inches deep. The packing of such holes with clay be- 
ing a very tedious operation, Mr. A. Keszt endeavored to substitute water 
for the clay, with considerable success. One of Bickford's safety fuses, 
which burns in water perfectly, is attached to the cartridge, and fastened 
with thready this cartridge is let down to the bottom of the hole, and 
about one and a half to two inches of clay firmly packed over it, the re- 
mainder of the bore, nearly to the top, being filled with water. In the 
case of very oblique bores, where the pressure of the water upon the bottom 
was small, he plugged jiip the orifice of the bore with a plug of wood, 
driven with considerable force into it, through a slit in which the fuse 
passed. More recently still he had used, instead of a small quantity of 
clay first introduced, to keep the cartridge from becoming wet, a mixture 
of tar and pitch, which most effectually preserves the powder from damp. 
Great numbers of trials have convinced him that the blasts fired with this 
arrangement lose nothing in forcfe, whilst there is a great saving of time, 
and, consequently, of expense. — Osterr, Zeitschrift fur Ber-wHuttenwe- 
sen, 

martin's IMPROVED JACQUARD LOOM, 

In Martin's new Jacquatd machine, the object had been to substitute 
for the heavy cards a sheet of prepared paper, punched with given aper- 
tures, like the cards of the old machines ; but instead of being a series of 
pieces, two and one half inches wide, laced together, the punched paper 
formed a continuous band, only three-quarters of an inch wide, thus so 
diminishing the bulk that the weight of the new band, as compared with 
that of the old cards, was in the proportion of one to eleven. The method 
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by which this desirable restilt had been attained was chiefly by an arrange- 
ment, which permitted the four hundred spiral springs on the needles, 
used in the old machine, to be dispensed with, when, as a consequence, 
the force and wear and tear due to their resistance would be done away 
with, and flue and light wires could be made to do the work of strong and 
heayy ones. 

LOOMS FOR WEAVING BAGS. 

A Tery excellent improvement has been made in looms for weaving 
seamless bags by George Copeland, of Lewiston, Me., who has taken 
measures to secure the same by patent. This invention does not change 
the general character of the loom from those commonly employed for 
weaving plain or twilled fabrics, but consists chiefly in certain modes of 
constructing, arranging, and operating some of the parts which require to 
be duplicated. A loom constructed according to this invention requires 
two sets of harness, either for plain or twilled weaving, according as a 
plain or twilled bag is required, and all the mechanism necessary to oper- 
ate the two sets of hamesfi, independently of each other. It also con- 
tains two shuttle races, placed one above the other, in front of the same 
reed, and employs two shuttles, which are both in operation at all times. 
In weaving a bag, though only one warp is used, two independent sheds 
are opened, one above the other, and the two shuttles follow one another 
through the upper and lower sheds, and thus produce a fabric composed 
of two parts united at the edges, one -half of the warp from which the up- 
per sheds are formed composing one-half or one side of the bag, and the 
other half from which the lower sheds are formed composing the other 
half of the bag, the two parts of the fabrics thus formed only requiring 
to be united at certain intervals, corresponding with the required depth of 
the bags, to form a continuous web of bags, which, when finished, only 
require to be cut across at proper intervals to separate them. The bot- 
toms of the bags are formed without any stoppage of the weaving, by the 
harness, and all the changes are effected by mechanism, which works with 
the loom, the whole being self-acting. — ^ientific American, 

IMPROVEMENT IN THE CONSTRUCTION OF FLOUR BARRELS. 

Mr. Thomas Pearsall, of Tioga county, N. Y., has taken a patent for a 
barrel especially adapted, as he thinks, to secure flour or meal from sour- 
ing. His theory is, that the contents of the ordinary barrel commence to 
heat in the centre of the mass, and that such heating might be prevented 
by inserting a hollow tube in the centre of the barrel. His barrels are 
made like those in ordinary use, (except that they must be larger, to allow 
of t^ie same contents,) and the heads are bored with a three or four-inch 
auger. The barrel is then taken with one head out ; a hollow tube fitting 
the hole id the head, and open at both ends, is inserted in the remaining 
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head, and stands upright in the barrel, around which the ilour or mea^ is 
placed. The other head is then put on, the tube protruding three-quarters 
of an inch, and the latter is then clinched or battered down on the outside, 
leaving a hole the diameter of the tube, entirely through the centre of the 
barrel. If the theory noted above is correct, and if the tube, which is 
made of sheet iron, will allow the same evaporation and escape of heat at 
the sides of the barrel, then Mr. Pearsall's invention may prove a valu- 
able one. 

m 

A NEW MODE OF MANTTFACTURING PAINT BRUSHES. 

A very simple and effectual mode of manufacturing paint brushes, 
without involving the necessity of driving the handle through the centre of 
the brush, has been invented by Adonijah Randel, of Williamsburgh, N. 
Y. The nature of his invention consists in placing the hair of which the 
brush is to be made in a metal ring, and securing it therein by cementing 
or gizing the roots, so as to prevent the escape of the hair, and then uniting 
the back end of the ring, by riveting or otherwise, with a back plate, which 
receives the handle. The hair is most effectually secured in this manner, 
and it forms a solid brush ; it is easily constructed, durable, and more 
convenient than those in use. 

WIRE GAUZE FOR BANDAGES AND SPLINTS. 

Specimens of this article have been exhibited before the London Medi- 
cal Society, by Mr. Startln, the inventor. The material employed is 
flattened copper or iron wire, and costs about Is, ^d. 'pef square foot ; and 
if the expense were not an object, the materials might be plated. The 
usual mode of application is, first to obtain a pattern for the splint by 
means of cartridge-paper, and then carefully to cut the sheet of gauze to 
the pattern. The splint further requires that the edges should be cut 
transversely at intervals, and the free edges covered with thin lead or 
adhesive plaster. Folds of linen, wet with water, are placed upon the 
limb underneath the splint, and the whole apparatus is kept in position by 
rollers or tapes. The merits of the invention were said to be those of 
lightness, cheapness, coolness, and affording the opportunity of readily 
applying lotions without disturbing the bandages. It was recommended 
in fractures, resections of the joints, and, indeed, in almost all instances 
in which cradles and splints are ordinarily employed. 

vice's SELF-REGULATING WIND-MILL. 

Mr. T. C. Vice, of Rochester, N. Y., has recently invented a self-reef- 
ing wind-mill, designed to operate on a large scale. The arms and 
frames are as usually constructed, but the canvas sails are filled with 
hanks or jings at each end running loosely on an iron rod, also with rods 

4* / 
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and loops at suitable distances along its length, so that the sail is preyented 
from slatting, while at the same time it is at perfect liberty to be extended 
or contracted by suitable cords. The main shaft of the miU is hollow, 
and through it leads a light shaft, which carries on its end, and in front of 
the centre of the wind-mill, a bevel wheel. This wheel gears into power 
wheels keyed on fhe end of light shafts which extend the whole length of 
each arm, having bearings at proper intervals along its length. Revolv- 
ing these shafts in one direction, contracts the sail by shortening a set of 
cords leading directly to the leech or edge of the sails, while revolving 
them in the other direction releases these cords and contracts another set, 
which are rove through sheaves or through staples on the opposite side, 
and serve to extend the sail. When all is right, the small Bhait in the 
centre of the main driving shaft is allowed to turn with it ; but if the wind 
freshens and the mill moves too fast, the small shaft must be retarded, 
which will have the effect, by revolving the bevel wheels, to reef or con- 
tract the sails. As the weather moderates, and more sail becomes desira- 
ble, the surface may be extended by giving the regulating or central shaft 
a greater velocity. 

This arrangement is easily adapted to employment with a governor, so 
as to be literally self-adjusting, and in any event will, if suooessful in 
practice, save much of the most disagreeable labor in attending wind-mills 
. — that of reefing in cold and wet weather. A forty horse-power mill, or 
one the sails of which are each thirty-three feet long and six ftet wide, 
would probably require considerable power to extend the sails thus simul- 
taneously; but it may be recollected that this .operation will usually be 
performed when the wind is light, the action in reefing being merely that 
of a brake to retard the wheel, and the action of the cords on the sails is, 
in this case, direct. Mr. Yice has provided means for making the mill 
itself supply the power for this purpose, and considers the whole suscep- 
tible of complete control by an ordinary governor. 

An improvement in wind-mills has also been made by Daniel Halladay, 
of Ellington, Connecticut. This consists of the attachment of wings or 
saik to rotary movable spindles furnished with levers. These levers are 
also attached to a head which rotates with the sails upon the same shaft. 
Another lever is attached to the head. This is connected to a governor, 
which slides the head upon the shaft, so as to cause the levA*s to turn the 
wings or sails. The necessary resisting surface being thus presented to 
the wind, a uniformity of velocity is attained. The proper regulation of 
the obliquity of the sails, so as to adapt them to the varying motive force 
of the atmosphere, is represented by the inventor to be thus secured, 
without difficulty, to a degree which renders his mill more constantly 
available than those hitherto employed. The mill built by him has five 
feet wings ; that is, the diameter of the wind wheel is ten feet ; and it has 
been in operation for six months, without a hand being touched to it to 
regulate the sails. It is so contrived that nothing but a squall of great 
severity falling upQ4 it without a moment's warding can produce damage. 
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The mill mentioned has drawn water from a well twenty-eight feet deep, 
one hundred feet distant, and forced it into a small reservoir in the upper 
^part of the barn, sufficient for all farm purposes, garden irrigation, and 
*« Ifffcs to spare." The cost of such a mill will be $60, and the pumps and 
pipes about $26, It is elevated on a single oak post a foot square, the 
turn circle being supported by iron braces. The wings are made of one 
longitudinal iron bar, through which run smedl rods : upon these rods, 
narrow boards half an inch thick are fitted, holes being bored through 
from edge to edge, and screwed together by nuts on the ends of the rods. 
This makes strong light sails, but, as will be^een, are fixtures not to be 
furled or clewed up ; but they are thrown up edge to the wind by a very 
ingenious and simple arrangement of the machinery, which obviates the 
great objection .to wind-mills for farm use — the necessity of constant 
supervision of the sails to suit the strength of the wind. 

Wind is undoubtedly the cheapest power that a farmer can use ; and, 
notwithstanding its inconstancy, if this improvement operates as well as it 
bids fair to in the single mill erected, it will be applied to many valuable 
uses. 

wellman's self-stripping top cards. 

An improvement of no inconsiderable importance, considered by many 
second to none which has appeared since Arkwright's invention of the 
rotary cylinder, has been -lately introduced in the carding department of 
the cotton manufacture by Mr. George Wellman, of Lowell. Mr. Well- 
man appears to have accomplished what several others have repeatedly 
attempted; he has attached to the top cards of an ordinary carding 
machine an automatic stripper, which carefully lifts each card from its 
place, strips it by a movement closely resembling that of the hand stripper, 
but much more gentle, equable and effective, and returns it to its place, 
accomplishing the work with any necessary degree of rapidity, and at a 
considerably less expense for cards than in the present destructive method. 
'Mr. Wellman's invention dispenses with a great part, if not the whole, of 
the gang of strippers heretofore indispensable, and the expense of stripping 
is reduced to that of a much less frequent stripping even of the cylinder. 
tt has been adjudged desirable to make the carding machine larger than 
usual in cases where this invention is to be applied, not from any necessity, 
but as a matter of economy, the attachment, which by the way may be 
applied to any cards now in use, costing no more for a large than for a small 
card, and the presence of large cards adding considerably to the amount 
of work done on a given area of floor. Mr. Wellman's machine has been 
iset in practical operation but in one case, — a single machine in the works 
of the Merrimack Company, Lowell, — where it has succeeded so completely 
during a trial of a little more than eleven months as to secure the favor of 
cotton manufacturers from all portions of the country. The Merrimack 
Company have now in course of construction three more machines from 
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die same xNittem, the expense of repairs being found to be, in consequence 
of the slow motions and the equal' distribution of the wear, much less 
than was anticipated. The number and yarietj of the motions in this 
device are said to exceed even that of the famous card-sticking machine, 
the operations of which have been several times exhibited in the mechan- 
ical department of the yarious fairs in our principal cities. This com- 
plexity of the mechanism has been endured rather than to involve the 
immediate vxyrking parts in any motions except those absolutely necessary. 
Several devices have been patented by other parties at various times for 
stripping top-cards by automatic apparatus, but they have failed chiefly in 
this point, viz. : that the motions to which the cards were subjected were 
found to render almost utterly impracticable the delicate adjustment which 
is necessary in this species of mechanism. ' 

Wellman's machine lifts, strips, and replaces the cards with a motion 
very closely resembling that of the hand ; and having originated with a 
thorough practical carder, who has given this machine his enthusiastic 
attention for several years, it may safely be judged worthy of the 
immediate attention of all interested in the rapidity and cheapness of 
the cotton manufacture. 

NEW MORTISING MACHINE. 

A very light and efficient machine, equally well adapted to mortising, 
ganing, or tenoning, in either soft or hard ,wood, has been recently 
patented by Messrs. Plumb, of Honesdale, Pa. The inventors appear to 
have stepped boldly out from the beaten track, and to have produced a 
device novel in' several important respects, and worthy of admiration, on 
account not less of it^ obvious convenience than of its smooth, accurate 
and rapid performance. The machine, when driven by hand-power, is 
readily moved to any desired point on the timber — a quality which of itself 
^ sufficiently commends it to the favor of practical workers in heavy 
lumber. Unlike the ordinary varieties of mortising machines, this is 
capable of cutting very close to the edge or end of a stick, the great 
distinguishing feature of the invention cohsisting of the employment of a 
species of miniature plane-iron, to ehave rather than chip down the 
material. Two chisels of proper vndth play vertically at proper distances 
apart to mark the ends, while a stout arm projects downward and travels 
to and fro between them. This arm, which receives by very simple 
mechanism a motion precisely adapted to its purpose, dovetails into va 
small steel cutter, or double-lip chisel, which planes in either direction 
with each movement of the slide. The machine proves itself adapted to 
every kind of heavy work, being capable of sinking mortises from two to 
ten inches long to a depth of eight inches, and of any breadth from three- 
eighths of an inch to three inches, according to the chisels and cutter 
employed. Ganes or rectangular cavities on the corners of stuff are 
executed with equal facility, the fixing of the machine in any required 
position being readily effected by the aid of a simple clamp. 
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Hutchinson's improved stave-jointer. 

Mr. C. B. Hutchinson, of Auburn, N. Y., who has heretofire devised 
several important improvements in machines for the manufacture of staves, 
has recently invented a machine which joints the staves entirely by sawing ; 
and the means by which the proper swell is given to the bilge, and the 
proper bevel to the edges of staves, of any width, make it an object of con- 
siderable curiosity. A narrow stave may be succeeded by a wide one, and 
this again by one extremely narrow, a single and easy motion of a lever 
(supposed to b» always held in the left hand of the attendant) being 
sufficient to adapt the parts in every respect. The saws, two in number, 
are circular, and mounted side by side, although on separate shafts or 
arbors. Each arbor is carried in bearings on a movable carriage, so that 
the saws may be made to approach or recede from each other. The 
motion of the carriage is controlled by grooves bent vertically in such a 
manner that the saws would fit face to face if brought quite together, but 
become inclined as they separate, the upper points being always nearer 
than the lower. These two carriages are connected by links to the afore- 
said lever, so that they approach or recede simultaneously, from which it 
follows, that, whatever their distance ap^rt, the bevel in which they cut is 
always closely approximating to that desired. The method by which the 
bilge or swell in the middle of the stave is produced is perhaps still more 
admirable, it being perfectly self-adjusting. The lever, and consequently 
the ^sition of the saws, being held stationary during the jointing of a 
stave of any given width, if the wood was fed up in a rectilinear line it 
would be sawn in the proper bevel, but of equal width throughout. The 
means by which the proper swell in the middle is attained in this machine are 
simply that of allowing the stave to be moved forward in a curved rather 
than a straight line. The feed apparatus is in fact a species of endless chain, 
the links being equal to that of the longest stave ever required, and the 
wood being held between hooks on the links, which tighten by their own 
motion. The joints or hinges of the chain being carried in guides, nearly 
horizontal, but curved so as to be highest in the middle position, or be- 
tween the saws, the stave is in fact a chord of an arc, and the middle 
passes the saws at a lower point, and where the saws are wider apart, than 
do the ends. By properly proportioning the curve given to the guides, any 
amount of swell may be given as required. A set of Hutchinson's ma- 
chines, as now perfected for cutting, jointing and crozing, are stated by the 
proprietor Jo make from 800 to 1,000 barrels per day. 

f 

mellen's circular planer. 

It frequently occurs in the operations of the machine shap that portions 
of cranks, arms, straps, cams, &c., requiring to be elegantly finished in a 
curvilinear form, are so connected to other plane surfaces or projecting 
portions as to preclude the possibility of their execution by any of the 
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toolB ordinarily employed. A circular planer, designed to supply the want 
thus daily rendered apparent, has been patented by Mr. D. F. Mellen, of 
Wentworth, N. H., planing to any radius between one inch and twenty 
feet by ibeans which, avoiding technicalities as far as possible, may be 
explained as follows : A rack is secured on the inner side of one of the 
posts, and into this mesh the teeth of a gear-wheel, which latter is 
mounted on a vertical axis on the carriage or ** plate '' of the planer. 
On the same vertical axis is fixed a second gear-wheel, which may be of 
either greater or less diameter than the first, and into this second wheel 
mesh the teeth of a second rack. The latter is attached by an eye at the 
extremity to a pin on the under side of a circular plate which lies in a 
horizontal position a few inches above the face of the ordinary carriage. 
On this circular plate, which is free to rotate or oscillate in a horizontal 
plane, the article to be planed is secured in the usual manner, while the 
gear-wheels, by locking on one side into a fixed rack, and on the othef 
into a rack which may be connected to the circular or face plate at any 
point desired, compel the work to rotate or oscillate with every motion of 
the carriage. The adjustment of the machine to planing in any curve 
required is further facilitated by providing a set of wheels having a 
variety of ratios each to the other, any of which may be mounted on the 
vertical axis at pleasure. 

WOOD- SCREW ROTARY MACHINE. 

Messrs. Wilson and Wiley, of Providence, Rhode Island, are the joint 
inventors of a machine for making wood- screws, which equals in rapidity 
of execution four of the best machines now employed in that branch of 
manufacture. The machine is termed the Wood- Screw Rotary Machine, all 
the principal movements being of a continuous rotary character. Wood- 
screws, termed screw-nails by some English authors, are usually completed 
in three machines, one only of which is termed a ** wood-screw machine." 
The first takes wire from the coil and transforms it into ** screw-blank " by 
motions closely analogous, if not identical, with those of the common 
rivet-machine. Another machine saws a shallow score across the top of 
the head, while the main machine, on which all the study and inventive 
skill are necessarily bestowed, seizes the blank and cuts the proper thread 
thereon. The thread of a wood-screw is all produced by removing the 
metal between, there being none of the metal squeezed up as is done by 
the ordinary dies of the machine shop, so as to make a screw of greater 
total diameter than the original wire. The blanks being fed in by self-, 
acting mechanism, are successively caught by a pair of jaws in a revolving 
chuck, held firmly by the head, and compelled to rotate steadily in one 
direction* while a properly-shaped tool is repeatedly pressed against its 
side and • moved towards the point. Several reciprocating movements are 
thus necessary, even with a sharp and keenly- adjusted tool, before the 
thread is sunk to the required depth. Such, although usually concealed 
with some care from the gaze of the uninitiated, isbelieved to be the method 
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by which these useful instruments are generally prepared, and it is cer- 
tainly that employed in the new machine, excepting with regard to the 
cutting tool and its movements. The new machine, like the older varieties, 
completes the deep spiral crease only by a repetition of shallow cuts, each 
scraping deeper than its predecessor — one nudn point of difference lying 
in the fact that the new machine carries the tool, or rather a series of tools, 
on a slowly-revolving horizontal wheel — the movement being continu- 
ously rotative. . This arrangement not only saves the time otherwise lost 
in the return motion, but avoids the employment of much complex 
mechanism. A point of equal or perhaps greater importance is gained in 
dividing the destructive effect on the edges of the cutters between eight 
tools, (that number being employed in each series,) so that, other things 
being equal, this machine, once adjusted, would remain sharp eight times 
as long the other. The simplicity and compactness of the rotary, how- 
ever, allow ifour machines, so to speak, to be combined in one with 
decided advantage, so that one of the ponderous constructions, '\yhich are 
some four feet square and three feet high, throws out the finished article 
with four times the rapidity, and remains in order, from the principles of 
its construction, something like eight times as long as the older devices. 

THE SILK MANUFACTTTRE IN ENGLAND. 

All the silk heretofore manufactured in England, either into cloth or 
spun yam, has been from raw silk imported in the hank state, that is, 
wound off the cocoons into hanks by the natives of those coimtries from 
which the silk was imported. It was supposed that the winding off from 
the cocoons coidd never be performed by machinery ; and €is hand labor 
was so much cheaper in China, India, and Italy than in England, it was 
held by the English manu&cturers that the cheapest way for them to obtain 
it was in the state of raw silk yam. We learn by the London ArHsan^ that 
in all likelihood the English manufacturers will hereafter import all their 
silk in cocoons, and wind it off themselves, at a great saving. This has 
been effected by the invention of a new machine invented by John 
Chadwick, a silk manufacturer in Manchester, and T. Dickens, a silk dyer. 
The machine consists of an iron framework, about fdur feet wide, four 
feet high, and four yards long. On each side there is a row of thirty 
bobbins, arranged vertically, about eighteen inches from the floor. They 
are furnished with the ordinary fliers for encircling them with the -thread 
as it is produced ; and to each of the sixty bobbins there is a motion, by 
which each' can be thrown out of gear independently of the others. Over 
the bobbins there are on either side thirty copper troughs or basins, 
containing water at a temperature of about 120 degrees. In each of these 
troughs float six Syrian cocoons, and the silk reeled from these ^360 
cocoons by means the least complex in their nature. The continuous 
fibre does not lie in circles upon the cocoon, but describes a form very 
■imilar to the figure 8, placed on the surface in a longitudinal direction, 



88 ANNUAL OP SCIENTIFIC DISCOVERY. 

thus, 00. As the filament is drawn off, the cocoons have a slight osdllat- 
iug motion in the water ; and to keep them from entangling one another, 
the basins are provided with brass wires, of proper shape, a little aboTe 
the surface of the water. Nearly a foot above each basin there projects a 
wire, about three inches long, covered with some soft woollen or other 
substance ; and over this material each set of six filaments is drawn, the 
effect being to cleanse them from superfluous moisture, and from any 
impurities which may adhere to the slender thread. To perform this 
object, the throwster (in a second stage) resorts to a special winding, the 
thread being drawn through a groove : since, however, it is then in a dry 
state, the slight impurities are not likely to be so easily removed from €he 
fragile fibre as when it is moist. After descending from the cleansing part, 
the six filaments pass through a small curve made of glass, and are 
received by the fiier, and spun upon the revolving bobbins. By this 
treatment the winding into hanks, as performed by the silk growers 
abroad, the winding on bobbins from the hank, and also the cleaning 
process, as heretofore performed in England by the throwster, are entirely 
dispensed with ; a perfect thread of silk, twisted or spun, being furnished 
at one operation ; so that, if the silk be intended for organzine or warp, it 
only requires the further process of doubling and throwing ; but if for 
tram silk, one process is sufficient, as thread can be easily varied in thick- 
ness by simply increasing or decreasing the number of cocoons placed in 
the basin. 

One young girl can easily superintend thirty troughs, and a continuous 
thread can be produced to fill a bobbin, free from knots or piercings ; for, 
as any single filament breaks, the new end has simply to be placed in 
contact with the other five, and becomes one with the thread ; and, as the 
cocoons end at different places, the whole is produced in the same number 
of fibres. A bobbin of China silk was inspected of double the fineness 
of any China silk imported, equal to the finest French thrown silk, and 
calculated to be worth more by Bs or 10« per pound than the same kind of 
silk would have been if reeled from the cocoons in China — a prior 
process of preparing cocoons for the reeling is carried on in the same 
room. They are placed for a few minutes in a solution of soap and hot 
water. By means of a perforated ladle they are then removed to an 
adjoining trough of warm water ; and here, with surprising facility, tlie prin- 
cipal end of the silk on each cocoon is found by the hand of the girl who 
discharges that duty. The water detaches the end, and she catcKes it 
from the floating surface, sometimes taking up half a dozen such ends of 
silk at a time. A little is drawn off, and then these cocoons are placed in 
a basin, the ends hanging over the side. Thp two girls who superintend 
the reeling fetch them as they may be required, and place them in a 
trough at the end of the reeling frame, from which they remove them to 
the respective basins, to substitute the cocoons as they become exhausted 
of silk. The apparatus strips the silk very perfectly — in fact down to the 
thin covering which encloses the chrysalis. It is stated that four pounds' 
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"weight of cocoons abroad or in France (where reeling has been performed 
for a few years with an instrument nearly the size of this for two sets of 
cocoons) will produce one pound of silk, but that by this process iQore 
than one pound weight is obtained. A new channel in the business will 
require to be opened — that of importing the cocoons. These have never 
been supplied, because they have never been demanded ; but we suppose 
they would follow the usual law in this respect which rules other mer- 
chandise, and find their way to a good market. 

The patent is drawn so as to secure to the patentees the entire ground of 
zeeHng or winding (either with spin or without) direct from the cocoons, 
on bobbins or any other surface, so as to- di3j)ense with the loose skein of 
raw silk; and it is not improbable, now the ground is broken, that 
other machines, with the license of these patentees, may be applied to the 
same object. 

The silk made by this machine is stated by the Artisan to be twice the 
fineness of the China silk which is usually imported, and worth two 
dollars more per pound, and a greater quantity of good silk is obtained 
from the cocoons — there being less refuse — than by the hand process, or 
by another apparatus which has been in use for two years in France. — 
Scientific American* 

GILDING SILK, COTTON, OR WOOLLEN THREAD. 

The following is an abstract of a patent granted to Albert Hock, of 
Paris, for gilding silk, cotton, or woollen thread. Some things not men- 
tioned in the patent are here given, in order to impart a complete under- 
standing of the whole process. 

Description, — Take a roller of wood, of about 3i inches in diameter, or 
of such thickness that the metal leaf intended to be used will pass around 
it, to avoid waste of leaf. The length of this roller must depend on the 
quantity of silk or other thread to be wound thereon. The silk or thread, 
before it is placed on this roller for gilding, must be run upon one long 
reel, and run through a box containing some gilder's size, made of parch- 
ment cuttings, or a weak solution of gum, oir to another reel, passing 
through a slit in a piece of cloth, after leaving the box, to wipe off the 
superfluous size. The thread must be run upon the second reel in such a 
manner that one thread shall not lie on the top of another, but be laid 
along spirally, from end to end. It is there suffered to dry, and is then fit 
to be run on the roller, on which the metal leaf is laid. It is rlin upon 
this roller also, spirally, with a space between each thread of its thickness, 
to allow the leaf to be pressed down and between each. When the thread 
is run on the metal-leaf roller, the whole is subjected, for a few seconds, 
to the vapor of soap-suds ; then metal leaf is laid upon the thread, and 
pressed firmly down with a pad of dry cotton, when the metal leaf is found 
to adhere to the thread, which may then be run off on a spool, passing to 
the same, between glass or bright metal surfaces, to burnish it. 
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In Home casesi the metal leaf is onl3r applied to parts of the silk or other 
thread, leaving the other parts uncoated ; or different metals, gold and 
silver leaf, may be applied iu sections, or dilferent colored leaf of the same 
metal may be applied, by which means varied and beautiful fabrics may 
be produced, especially ifi using such thread for weft, and weaving it into 
cloth fabrics. 

Care must be exercised to have the thread perfectly coated with size or 
gum before it is run on the roller of metal leaf, and it will answer per- 
fectly if the gummed thread itself is only slightly damped, to nxake the 
leaf adhere. — Scientific American, 

MANUFACTURE OF WOODEN WARE. 

The general tendency of Yankee ingenuity is towards labor-saving ma- 
chinery. As a race, the Yankees cannot, perhaps, be considered lazy ; 
they, nevertheless, evince a wonderful propensity for dodging hard work 
in every possible way. Steam power, wind power and water power are 
put to the most menial services, as well as to those of the greatest magni- 
tude ; and machines are contrived for almost every occasion of life, from, 
the weaving of cloths and carpeting to the churning of butter by dogs or 
sheep. Hand labor is becoming daily less and less direct in its application 
to manufactures, and might in time become, perhaps, entirely obsolete, 
were it not that the increase in the means of acquiring comforts and luxu- 
ries begets a corresponding increase in the demand for them. New wants 
are being constantly developed ; and what was but yesterday a luxury, to 
be enjoyed only by the few, becomes to-day an imperative necessity for 
the million. 

Thirty years ago, tubs, pails, and other articles of wooden ware, which 
hold so conspicuous and important a place among the household utensils 
of every family, were made entirely by hand. The thrifty Yankee far- 
mer, having garnered his crops in the fall, and made ample preparation for 
the long New England winter, would, when driven in doors by the drift- 
ing snows, retire to his little cooper-shop, set off from the wood-shed, or 
attached to the barn, and improve the season of rest from agricultural 
labors by turning out a few dozen of paiU, or " nests " of tubs, which he 
would exchange at the country store for West India goods, or calicoes, or 
peddle around among the inhabitants of the neighboring villages. This 
mode of manufacturing was called, in common parlance, "set work." 
Wooden- seated chairs, settees, broom and mop handles, clothespins, trays, 
card boards, boxes, &c., were also manufactured in the same manner, to a 
large extent. 

The commencement of the manufacture of wooden ware to any con- 
siderable extent, as a regular branch of business, dates about the year 1826. 
A " patent pail " manufactory was about that time established in Keene, 
N. H., and others in Troy and Brandon, Vt., were started soon after. The 
next year, several manufactories were commenced in Massachusetts and 
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New Hampshire, and the business began to assume some degree of conse- 
quence. In the year 1831, the first " patent tubs" "were manufactured in 
Fitzwilliam, N. H. At this time there were not more than $20,000 worth 
of wooden ware annually manufactured in all New England ; but soon 
after extensive manufactories were established in Winchendon, Gardner, 
and Hingham in this State, and in various parts of New Hampshire, &c. 
In 1845, the manufacture of strictly wooden ware in Massachusetts was 
estimated at nearly half a million, and probably exceeded that amount ; at 
the present time, the manufacture extends more or less to every State in 
New England, and amounts to three or four millions of dollars annually, 
most of which find^ its way to this market. 

A large amount of the wooden ware manufacture of Maine and New 
Hampshire is carried on on Boston account, but there is also a considera- 
ble portion of *he articles manufactured in Worcester Coimty which-finds 
its chief market in Rhode Island. The bulk of the articles manufactured, 
in proportion to their value, operates as a hinderance to their seeking distant ■ 
markets ; yet the amount of this description of goods annually shipped to 
distant ports is quite large, and is rapidly increasing. 

The following statement, furnished us by a friend who is tlioroughly 
conversant with this important branch of trade, will give an idea of the 
rapidity with which the business has hitherto increased, and furnish some 
data for estimating its future growth : — 

Number of Dealers In Boston in 1831, ----- 2 

Capltalinvcsted, $10,000 

Probable amount of business, ...... 40,000 

Number of Dealers in Boston in 1844. « - . . . 10 

Capital invested, 250,000 

Probable amount of business, ...... 1,500,000 

The manufacture of corn brooms constitutes a part of this business, 
"which is by no means to be overlooked, amounting, annually, to about a 
million of dollars, and half the trade concentrating in Boston. We have 
heard the opinion expressed, that the number of brooms used in any com- 
munity furnishes the surest criterion from which to judge of its moral 
advancement ; and coi^sidering the important part which this insignificant 
little instrument sustains in regard to domestic comfort and neatness, the 
opinion may be correct. According to this standard, the American nation 
must be in the most exalted stages of moral development and progress ; but 
in communities where feminine difiiculties are customarily settled by test- 
ing the strength of broomsticks, we imagine the nile will hardly hold good. 

As is the case in all other branches of manufactiure, the wooden ware of 
New England excels in cheapness and excellence. In some of the South- 
em and Western States, attempts have been made to introduce the manu- 
facture by machinery ; but, hitherto, the Eastern manufacturers have been 
able to compete successfully with them in their own markets, both in 
regard to the cheapness and excellence of workmanship of their wares. — 
Boston Atlas, 
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NEW METHOD OF EXTRACTING COLORING MATTERS. 

At a recent meeting of the Society of Civil Engineers, M. Loysel 
exhibited a simple and ingenious apparatus for extracting coloring matters 
from dye-woods, and also for obtaining infusions or extracts of vegetable 
substances for medicinal or other purposes. The principle of action waa 
that of direct hydrostatic pressure, applied by a simple and inexpensiye 
apparatus. The substance to be operated upon was placed within a cylin- 
der whose bottom was finely perforated ; a similar pierced diaphragm was 
placed over it, so as not to produce any pressure ; the liquid, either cold or 
hot, was poured into an upper reseryoir, whence it descended by a centre 
tube to beneath the lower diaphragm, and was forced upwards by the press- 
ure through the superposed substance, every particle of which is saturated 
in its passage, expelling the air, and carrying before it all the finest portions 
to the upper strata, against the under side of the upper diaphragm. When 
a sufficient quantity of liquid had been passed, or the infusion was com- 
pleted, a cock was opened, which permitted the infusion to return from 
above, by its own specific gravity, through the substancie already operated 
upon, thus completing the abstraction of any coloring or other matter not 
previously taken up, and at the same time filtering the liquid. By a 
second and similar process, any thing still remaining in the substance could 
be extracted. It was practicable, by varying the height of the column, to 
give any degree of pressure ; and by the application of a lamp, or, in a large 
apparatus, of a coke fire, the temperature of the decoction could be main- 
tained as might be desirable. By another modification, the steam generated 
in a small boiler regulated the action of the apparatus. The system was 
described as being adapted to very numerous purposes, and the familiar 
application of it to making co&ee was exhibited ; the apparatus consisted 
of one vase, either of glass, china, or metal, whose cover, on being reversed, 
formed the reservoir and pressure column, and in .a very few minutes clear 
strong coffee was produced. 

Caryl's flax- cleaning machine. 

In this machine, the flax straw is fed upon an endless apron, and passed 
between several pairs of fluted rollers, to break the wood, thence through a 
pair of feed rollers, armed with coarse cards, the teeth being hooked towards 
the fluted rollers, to prevent the flax from being thrown too rapidly into 
the machine by the picker. 

The picker is a cylinder four feet in diameter, having on its periphery 
from sixteen to thirty- two bars, three feet long. On each of these bars is 
a row of teeth, and between eafch of the bars are rods at a distance of three- 
quarters of an inch apart, which rods hold the flax up to the cards above, 
but at the same time permitting the dirt to fall through them. Above this 
picker are cards three inches wide and three feet long, through which the 
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flax is drawn b j the picker. The flax is carried upward and over to a 
point opposite the feed roller, where it is met by a brush cylinder revolv- 
ing downward towards the picker, and with twice the ^peed of the picker. 
Below th^ point of contact between the teeth and the brush is a tin spring, 
which presses slightly against the face of the brush ; the brush, revolving 
downward, reverses the position of the ends of the fibres, thus pulling off 
the flax from the teeth and passing it between itself and the tin, pressing it 
half round itself, where it is met by a blast of wind from a fan blowing in 
an opposite direction to the rotation of the brush, and by which it is 
stripped from its surface in a state ready for the market, and suited for 
immediate use in the carding mill. 

This machine, it is stated, can brfeak about 3,000 pounds of straw per 
day» delivering its product in a finished shape, and requiring the attend- 
ance of two men and three horse power. - 

IMPROVEMENT IN THE PREPARATION OF HEMP. 

The hemp, after being stripped, is put into a vat or tub, with a sufficient 
quantity of water to cover it. The water is kept at a temperature of about 
50 or 60 degrees for fifteen hours, when it is drawn off and replaced by 
other water, containing two pounds of soda and two pounds of soft soap 
dissolved in it for every 100 pounds of hemp. The heat of this liquor may 
be 100 degrees, or it may be boiled in it for five hours. The hemp is then 
taken out and dried in the open air, or in a stove room, at a low tempera- 
ture. When it is dry it is passed between fine fluted rolls, whereby it 
acquires the softness of flax without losing its original strength. This 
treatment of hemp, it is said, enables it to be spun like flax. 

MACHINE FOR SOFTENING FLAX. 

Bobert Boyack, of Foughkeepsie, N. Y., has invented an improved 
machine for softening flax. The improvements consist in having a vertical 
reciprocating plate with a slot through it, which works between two pairs 
of fluted rollers. The flax to be operated upon and softened passes from a 
feed trough, between one pair of the fluted rollers, and through the slot in 
the reciprocating plate, and from thence through the other pair of fluted 
rollers. The reciprocating plate subjects the flax to a rubbing frictional 
action, which renders it soft and pliable, without injury to its fibre, — 
Sdenttfie American, 

CLOCKS FOR CHINA AND JAPAN. 

The latest piece of Yankee clock ingenuity is a clock for the Japan and 
Chinese markets, that measures time as the hours are counted in China 
and Japan, the hands making a diurnal revolution within twelve Chinese 
hours. The characters upon the dial plate are Chinese. The inside circle 



94 ANNUAL OP SCIENTIFIC DISCOVERY. 

has four characters, showing sunrise, meridian, sunset and midnight. The 
next circle exhibits the odd and even hours ; the even hours are designated 
by a bold figure, and the odd hours by smaller ones. The dial there has 
the common minute marks, and on the extreme outside was the Chinese 
numerals, running from one to twelve. 

FRAME FOR GRAPE VINES. 

Mr. S. O. Cross, of Sandy Hill, N. Y., has inyented a very convenient 
frame or trellis for grape vines. The advantage of the frame is, that it is on 
hinges at the bottom, so that it can be raised and lowered, pitched at any 
angle, and either laid upon the ground or made perpendicular. By this 
means the posture of the vine can be changed according to the weather 
and the season, without in any way injuring its vigor and fruitfulness* 

MATERIALS IN THE GREAT WALL OF CHINA. 

In a lecture on China, Dr. Bowring said it had been calculated that if 
all the bricks, stones and masonry of Great Britain were gathered together, 
they would not furnish materials enough for a work such as the Wall of 
China ; and that all the buildings in London put together would not have 
made the towers and turrets which adorn it. — Builder, 

IMPROVEMENTS IN SAFETY LAMPS. 

After the invention of the wire-gauze safety lamp of Davy, certain 
imperfections began gradually to reveal themselves. In the first place, it 
was found to give so little light that the pit-men seized every opportunity 
of removing the gauze, finding, in point of fact, that their work could not 
be done with the imperfect light. And, in the second place, the great fact 
began to be developed, that this lamp, however seciire in a still atmos- 
phere, was not safe in a cmrent. An account of the various attempts 
made to remedy the defects of the Davy — viz., insecurity in a current and 
deficiency of light — would fill a volume. Until within a recent period, 
however, two lamps only had been devised, which were able to supersede 
the Davy, viz., of Clanny and Museler. Dr. Clanny found that if the 
lower part of a lamp were made of thick glass, and the wire-gauze 
cylinder retained above this, two things arose — 1st. The current of air 
descended to feed the flame in converging curves, and the gaseous products 
of combustion ascended in diverging curves. And, 2d, owing to the 
use of the glass, the gauze, being no longer required to give light, cotQd 
be made much finer, and even doubled and trebled. The Museler lamp 
differs from the Clanny only in having a chimney in its interior just above ^ 
the flame. There were two objections to the Clanny lamps — ^viz., the 
liability of the glass to fracture on being heated, from a drop of water 
falling upon it in this state, and also its liability to fracture from mehcani- 
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cal causes. To remedy these defects as far as possible, a lamp has been 
invented by Dr. Glover. Instead of the single glass cylinder of the 
Clanny lamp, a double cylinder was used. The outer cylinder was a 
quarter of an inch thick, the inner on^ a good stout glass, a full eighth of 
an inch thick. The air to feed the flame entered at the top of both, 
through wire-gauze, and passed downward between them, entering the 
inner cylinder through gauze. The double cylinder, kept packed as it 
were together by the gauze, was thus much stronger than a single one 
would be ; and if either cylinder be broken, the lamp was still a safe lamp. 
The current between the glasses kept the outer cylinder cool, so that it 
could always be held in the hand, while a Museler or Clanny got soon so 
hot that it would burn the flesh. The light was even superior to the 
Clanny, owing probably to the more perfect combustion, the air entering 
the inner cylinder at the bottom. 

IMPROVEMENTS IN FIRE-ARMS. 

Important experiments with new artillery have recently been made in 
England, in the presence of military and naval commanders. The 
practice commenced with a sixty-eight pounder gun, ten feet long, and 
weighing 95 cwt., on Lancaster's principle of the bore, being oval instead 
of round, which gives the largest guns all the advantages possessed by the 
best rifle, when shot or shells of a particular description are used. 
Excellent practice, it is stated, can be made with rifles at considerable 
ranges ; but until the experiments with Lancaster's oval guns or egg-shaped 
shells, correct aim could not be taken at the astonishing distance of 5,000 
yards, the range of the practice with Lancaster's invention. The long 
period which elapsed during the flight of the destructive projectile, wagh- 
ing upward of 88 pounds, owing to its elongated form, caused, according 
to the account given, a feeling of great suspense ; but ,when it fell at a 
distance of 5,000 yards, and in no instance did theishells fall wide or short 
of the target, the spot where it fell and burst presented the appearance of 
the eruption of a volcano, the sand being raised to a great height in the 
air. Experiments were also carried on with Moorsom's shells at 3,006 
yards, and the practice with them and with shot is described as very good. 
Several other guns have been made of smaller bores, on Lancaster's 
principle, for the purpose of carrying on experiments with the^ji. 

During the past year, the United States War Department have ordered 
Maynard's primer and fixtures to be substituted in place of the percussion 
lock on all muskets hereafter made at the national armories, as also on a 
part of the old muskets now on hand at the diflerent depositories. Thus 
the metallic cap, which was of itself a great improvement, is superseded 
by a still greater one, and will soon go out of use on all flre-arms. 

An improved rifle has recently been invented by Mr. Durell Greene, of 
Cambridge. Its peculiar excellences consist in its simplicity, in the safety 
of all its movable parts from the action of the powder, in the superlative 
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» 
ease with which it can be cleaned, and, aboye all, in its arrangement for 

making absolutely impossible the escape of gas at the joint between the 

barrel and the breech. This latter is accomplished by a ** self-adjusting 

thimble," which is forced and held upon its seat in the breech-piece by 

the reaction of the explosion. 



HOW GUNS ARE SPIKED. 

A correspondent of the Morning Herald says : « Spikes are about four 
inches long, and of the dimensions of a tobacco pipe ; the head flat ; a 
barb at the point acts as a spring, which is naturally pressed to the shaft 
upon being forced into the touch-hole. Upon reaching the chamber of 
the gun, it resumes its position, and it is impossible to withdraw it. It 
can only be got out by drilling — no easy task, as they are made of the 
hardest steel ; and being also somewhat loose in the touch-hole, there is 
n^uch difficulty in making a drill bite as e£EectuaUy as it should do. Its 
application is the work of a moment, a single tap on the flat head with the 
palm of the hand sufficing. This can be easily done, even if it is ever so 
dark." 



NEW GREEK FIRE. 

The war in the East has stimulated the zeal of those in Europe who 
are interested in improving the art of destruction. Projects the most 
remarkable and curious are proposed. Being persuaded that one of the 
means of preserving peace to humanity consists in perfecting our methods 
of destroying life, and not desiring, in this respect, that one nation should 
be more favored than others, we mention here some of the projects which 
rest on serious principles. 

The Greek Are has, .at different times, engaged attenticm* without its 
being exactly known in what it consists. In 1755, a goldsmith of Paris, 
named Dupr6, discovered an inflammable liquid which burned under 
water. Louis XV. allowed him to make experiments in the canal at Ver- 
sailles, and then in different seaports, to try the power of the liquid in 
setting vessels on Are. It is said the results produced were terriflc. How- 
ever, the king believed it his duty to refuse the advantages which the 
invention promised. He withheld Dupr6 from publishing his discov|ery, 
and gave Mm a pension. Dupre^died, and carried off his secret. 

In the month of April last, the photographer, Niepce de St. Victor, 
while studying benzine as an ingredient of a varnish, observed that this 
carburet — which is very inflammable in the open air, and at a low temper- 
ature, by the simple contact of a small flame, while being insoluble in 
water, and having a density of 85** — has, eminently, the property of burn- 
ing upon water. He then remarked, that on throwing on water some 
benzine containing a fragment of potassium, or of phosphuret of calcium, 
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either of these substances set fire promptly to the benzine, by becoming 
inflamed through contact with -water. 

In two experimentSi made each time with 300 grammes of benzine, and 
half a gramme of potassium, contained in glass yessels, the breaking of 
these yessels, as they floated on the water, caused the benzine to spread 
over a large surface; the potassium taking fire, produced an immense 
flame, which was very hot, and continued for about one minute, notwith- 
standing a strong wind in one case, and a smart shower of rain in the 
second. 

By request of the Minister of War, M. Niepce undertook to examine 
into liquids susceptible of burning when used in the interior of hollow 
projectiles. He set himself at work, and obtained the following results : 
A mixture consisting of three parts of benzine, and one of sulphuret of 
carbon, being put into a hand grenade, previously heated to a temperature ' 
below that of boUing water, produced a disengagement of vapor, which 
took fire on contact with a small flame ; and a fine jet of flame was 
obtained^ much less smoky than that of pure benzine, and which con- 
tinued to burn until the whole was consumed. For heating this hollow 
projectile, either a moment's immersion in boiling water, or contact with 
burning coals, may be employed. This mixture of benzine and sulphuret 
of carbon, of the proportions mentioned, floats on water, and its flame has 
remarkable burning properties when the sulphuret has some phosphorus 
in solution ; and it is proposed to use it in setting fire to wood. Oil of 
naptha and oil of petroleum, highly rectified, are nearly as inflammable as 
benzine, and bum on water as readily ; but their flames are not so hot. 
The oil of petroleum, benzine, and sulphuret of carbon, as they are not 
expensive, it is proposed to use in war, either for burning an enemy's ves- 
sel, or for defending a place.v 

Coupled Cannons, — This is another weapon of war, the effects of which 
may be terrible. Two cannon have the same breech, and diverge at^ 
given angle ; they have a common charge of powder, a single touch-hole 
and a single cap. In each of these cannons, which are accurately bored 
and polished, a piston of a cylindrical form is fitted, having the same 
caliber as the cannon, carefully turned, polished and greased. These two 
pistons are united together by an iron cord or wire, when used with a 
musket, or an iron chain from a meter to a hundred meters in length, when 
with cannon. These pistons serve as projectiles ; when fired, they straight- 
en the chain between them, and flying through the air, they sweep every 
thing before them. — SiUiman'a JoumoU, Parts Correspondence. 

THE COURAGE OF SCIENCE. 

Courage in the battle-field is celebrated in history and in song, but little 
is said of the courage exhibited in pursuing scientific investigations, though 
otten displaying more real elements of bravery than ever were called into 
acti<m in war. It is said that when Arago and Dulong were employed 

5 
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by the French QoTcnunent to make experiments upon the subject of the 
construction and safety of steam boilers, tiie task executed by the two 
philosophers was one of as much danger as difficulty. The bursting of 
boilers, to which they were constantly exposed in a limited locality, was 
more hazardous than that of shells upon a battle-field ; and while military 
officers who assisted them — men of tried courage in the conflict — grew pale 
and fled from the scene, the savans proceeded coolly to make their calcula- 
tions, and observe the temperature and pressure upon boilers almost at the 
very point of explosion. 

PRrCE OF SCENTS. 

Piesse, in his annals of chemistry, says : — ** The wealth of England is 
aptly illustrated by showing what Britannia spends, and the duty she pays 
to the Exchequer, for the mere pleasure of perfuming her handkerchief. 
As flowers, for the sake of their perfumes, are on the continent principally 
cultivated for trade purposes, the odors derived from them, when imported 
into this country, in the form of essential oils, are taxed with a small duty 
of Is. per pound, and are found to yield a revenue of just £ 12,000 per an- 
num. The duty upon Eau-de Cologne, imported in the year 1852, was, 
in round numbcars, £ 10,000, being Is. per bottle upon 200,000 flagons im- 
ported. The duty upon the spirits \ised in the manufacture of perfumery 
at home is at least £20,000, making a total of £42,000 per annum to the 
revenue, independent of the tax upon snufl*, which some of the- ancient 
Britons indulge their noses with. If £42,000 represent the small tax 
upon perfuming substances for one year, ten times that amount is the very 
lowest estimate which can be put upon the articles as their average retail 
cost. By these calculations (and they are qaite within the mark) we dis- 
cover that Britannia spends £420,000 (about $2,000,000) a year in per- 
fumery." 

MANUFACTURE OF PARAFFINS OIL. 

By the Edinburgh Witness, we learn that at a lawsuit lately prosecuted 
in London, one of the parties, James Young, of Bathgate, on being sworn, 
deposed, that ** he manufiEu;tured and sold at the rate of 8,000 gallons a 
week " of the Paraffine oil, which is procured from the Torbanehill new 
mineral. 8,000 gallons a week are 416,000 gallons a year, and accord- 
ingly Mr. Young's counsel, Mr. Bramwell, stated that his client sold (in 
round numbers) ** 400,000 gallons of this oil yearly," Mr. Bramwell 
adding, « at 5s. per gallon." That is, Mr. Young stated, while his counsel 
repeated the statement, that from the chemical works near Bathgate, which 
prepare the Paraffine oil procured from the Torbanehill mineral, there are 
sold of that valuable oil £100,000 (nearly $500,000) worth yearly, and it 
is to be borne in mind tliat the greater portion of this very large yearly 
sum is clear profit. It was also added, that Mr. Young was only one of 
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many parties in Europe who ordered and obtained this mineral for 
making oil and producing gas. This mineral is only obtained from a 
small district in Scotland, and, from the foregoing, some idea of its immense 
Talue, in a commercial point of view, may be obtained. 

IMPROVEMENTS IN THE PREPARATION OF OILS. 

Although gas made from coals is coming into more general use in our 
cities, &c., thus doing away with the necessity of using oil, still the 
demand for oil is becoming greater eyery day. Enormous quantities of 
it are now being used on all our railroads for lubrication, thus entailing 
a great working expense on such systems of travel. Any discovery 
therefore to increase the quantity, improve ii, or render it cheaper, becomes 
of great importance to the community — ^foj the people pay for all these 
things. We have therefore selected the two following specifications of 
recent foreign x>atents, granted for manufacturing oil and lubricating - 
materials : — 

Treating Oil Matters. — G. F. Wilson, of London^ patentee. This 
invention consists in diminishing or removing the smell and color from 
the oily matters that are produced by the destructive distillation of resin, 
and in combining them with the oleine of palm and other neutral oils. The 
resin oily matters are distilled, or repeatedly distilled, with the air excluded 
— the matters, in some cases, being treated with powerful agents, such as 
sulphuric acid, before this distillation ; or they are exposed to heat, to drive 
off their more volatile part. The purified resin oily matters are mixed 
with the other oily matters by .means of agitation or boiling up with free 
steam. 

In carrying out his invention, the patentee has recourse to a preparation 
for mixing the resin oil with the oleine of palm oil and other neutral oils. 
The resin oil is first caused to be heated for about four hours, in a close 
vessel, by means of heated steam — keeping the temperature to about 350 deg. 
Fahrenheit ; and it is then to be distilled with the air excluded. Accord- 
ing to the state of purity desired to be obtained, the distillation is to be 
performed again and again ; and, for this purpose, steam, heated to a high 
degree after it leaves the steam-boiler, is employed, as is well understood. 
If the resin oil be very impure, about two pounds of sidphuric acid are 
stirred into 112 pounds of resin oil. The same is then to be washed in 
water, dnd submitted to the process of heat. 

Having thus prepared the resin oil, it is to be mixed with a neutral oil ; 
and, for this purpose, the oleine of palm oil is preferred. The best 
mixture will be found to be in about equal quantities, — but this may be 
varied ; and, in order intimately to mix these matters or oils, they are 
boiled by the aid of free steam, by which a most intimate admixture is 
effected ; and such combined oils will be found very useful for lubricating 
heavy machinery. 
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Lubricating Maierials, — Francois Moiifhmt» of Paris» patentee. This 
inyention oonsists in the employment, for the manufiwtare of lubricating 
materials of all fatty oils, (with the exception of coleseed oil,) which are 
dis-addified by means of milk, and are then caused to blend and intermix 
with fat or a fatty body, by means of lesln or a resinous composition. 

In preparing the said lubricating materials, the patentee employs a large 
boiler or heating yessel, heated either by fire, or by steam, or hot air, or 
otherwise. In this yessel, the oil to be operated on is placed, and heated 
to such a temperature that the hand can just bear it when immersed. 
The lard or other solid fatty body is then added, (care being taken to stir 
the mixture well with a spatula from this time to the end of the operation,) 
and also resin of the ordinary description, or resinous body, in the propor- 
tions necessary to produce the sereral compositions hereinafter specified, 
or other like proportions. When these two bodies are perfectiy melted, 
and an intimate commixture has taken place, pure fresh milk is added, in 
the proportion of at least two pints for every 100 kilogrammes (220 lbs. 
about) of oil ; and the greater the impurity of the oil, the larger must be 
the proportion of milk added to it. Xn the event of milk not being 
procurable, the same proportion of albumenized water, (prepared by adding 
the white of one egg to a pint of water,) or of alkaline water, containing 
five grammes,) (three and one-fourth dwts. of crystals of sub carbonate 
of soda to a pint of water,) or even water alone may be used ; but milk is, 
in all bases, to be preferred. The mixture is allowed to be heated to 
boiling, or until the bubbling produced by the evaporation of the aqueous 
matters has ceased; and, in order to ascertain when the operation has 
been carried on to a sufficient extent, a slice of new bread is placed in the 
heating vessel ; and, when this well browned, the operation is complete. 
It must be observed, that the stirring should be continued throughout the 
operation ; and, in the case of the more solid compounds, even after the 
boiling is completely finished. When the operation is terminated, as has 
just been described, the mixture is allowed to repose for several hours, and 
is then drawn off, before packing it for storage or use, by means of a hand- 
pump or a common syphon. The results of the different operations 
described are, that, by the boiling, all the moisture of the milk, and other 
foreign bodies, is entirely dissipated as vapor ; and that the acid principles 
of these substances, combined with the casein of the milk, are rendered 
insoluble and precipitated, while the oil, separated from the deposit which 
they form, contains no acid, and the depodit itself is, in some measure, 
carbonizecl, and is easily removed from the vessel. All the products, by 
being boiled together, are thoroughly incorporated ; so that there is no 
danger of the lard and oil becoming separated, — a result to which the 
resin o^ resinous body undoubtedly contributes. If the operation is to be^ 
carried on continuously, it will be needful to have tinned iron vessels, 
into '(irhich the clear contents of the boiler can be transferred, to cool and 
setUe before being packed away. 
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No. 1. Compound 'for the finer carriage- work, &c. Besin, two and a 
half per cent, of the quantity of oil. Lard, 60 to 75 per cent, of the 
quantity of oil, according to the degree of solidity required. 

No. 2. Compound for copper, steel, fire-arms, the more delicate kinds 
of machinery, &c. Resin, none ; but, instead of it, two per cent, of 
common yellow wax. Lard, 25 to 50 per cent, of the oil employed. 

No. 3. Compound for lubricating oil for machinery. Resin, two and a 
half per cent of the oil employed. Lard, five per cent. 

No. 4. Compound for the woollen manufacture, &c. Resin, none. 
Ijard, three per cent, of the oil employed ; but, for this purpose, it is 
indispensable that the lard shoiild be quite fresh. 

No. 5. Compound for paint, oil, &c Resin, one per cent, of the oQ 
employed. Lard, two per cent. 

As before observed, these proportions may be greatly varied. The more 
lard used, the harder will be the compound. The weather also affects the 
proportions to be used, and more lard must be employed in summer than 
in winter, to produce a like effect. The lard may be composed of half 
hog's lard and half mutton or other suet or fatty matter. The lard should 
be freed from, all skin, &c., and out into small pieces ; and it is better also 
to remove from it any portions of fleshy matter that may be mixed with 
it ; and if the fatty bodies employed, whether lard, mutton suet, beef suet, 
or other fatty matter, are used in the raw state, they should be first partly 
melted, before being added to the mixture in the heating vessel, by any of 
the means ordinarily adopted for such purpose. The products, obtained 
as before mentioned, can be employed with advantage to replace all the 
oils employed as lubricators, such as animal oils, lard oil, olive oil, &c. 
They possess, moreover, the merit of being perfectly unctuous, and of 
containing no kind of acid ; they do not act prejudicially on metals, nor 
form any residuum through friction ; they neither turn rancid from age, 
nor do they harden from contact with the air ; and, lastly, their compo- 
nent parts do not separate from each other, but continue always in 
intimate commixture. — Nettfton's London JoumaL 

IMPROVEMENT IN THE MANITFACTURE OF CANDLES. 

F. Capiccioni, of London, patentee. When the tallow for making the 
candles is melted in the kettle, about one seven-thousandth of its quantity 
by weight, of the acetate of lead, is added, and well stirred among the 
whole for fifteen minutes. The heat is then lowered, but the tallow is 
still retained in a liquid state. About one thousandth part by weight, of 
turpentine, and a little of any of the perfumed resins, are then thrown in 
and all well stirred until the whole are thoroughly incorporated together ; 
this takes about two hours, one hour for stirring, and one hour of rest for 
the uncombined impurities to settie to the bottom. The acetate of lead, it 
is said, makes the tallow hard, and much superior to tallow not so treated > 
and upon the whole, the oompositian makes very superior candleB. 
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EXTRACTING JUIOE FROM SUGAR CANE. 

Messrs. Manifold and Lowndes, patentees, LiyerpooL The patent 
obtained is simply for reducing the cane into very minute pieces, then sub- 
jecting these pieces to the action of steam in close vessels, and after this 
pressing out the juice in a hydrostatic press. The sugar cane is reduced 
to fine pieces, like dye-wood chips, by a series of circular saws. 

COLORATION OF HORN. 

The following is from the " Polytechnisc&es Centralblatt," by Piof. A. 
Lindner, (German) : The process employed in France to stain horn in 
imitation of tortoise-shell, by which a fiery-red color is produced, which is 
exceedingly agreeable by transmitted light, is quite different from the old 
method with lime, soda, and red lead. The hornds first prepared by soak- 
ing in dilute nitric acid, consisting of one part of acid and three of water, 
at a temperature of from 88 to 100 degrees Fahr. It is then treated with 
a mixture, consisting of one part of fresh burnt lime, two parts of carbon- 
ate of soda, and one part of white lead, for not more than from ten to 
fifteen minutes, in order that the spots should only assume, a yellowish 
brown tint, and not a dark brown. The pieces of horn are now washed 
with water, and wiped from adhering moisture with a cloth, and intro- 
duced into a cold bath, consisting of a decoction of Brazil wood, marking 
10 degrees of Baume's hydrometer, and one part of caustic soda, marked 
20 degrees. As soon as the color is properly developed, it is to be re- 
moved and washed with water, and carefully pressed between cloths, and 
laid aside from 12 to 16 hours, and then polished. The decoction of dye- 
wood may be made by boiling one pound of the Brazil wood in two to 
three quarts of water, and the caustic soda may be obtained from any soap- 
boiler, or it may be produced by heating a solution of carbonate of soda 
to the boiling point, and adding slaked Ume in powder, until a drop of 
the liquid, on being filtered, does not effervesce, and setting it aside, care- 
fully covered, until the sediment has deposited. If a little oxide of zinc 
be added to the white lead employed as a mordant, bluish-red shades will 
be obtained, while salts of tin give fine scarlet tints. Archil may be used 
instead of the dye-woods, and still finer tints may be produced with cochi- 
neal. The characteristic feature of this process is the use of the caustic 
soda in the dye-bath ; and this fact accounts for Prof. Wagner not having 
been able to succeed in staining horn with any vegetable or animal dyeing 
material. 

SAL-AMMONIAC FROM GAS WORKS. 

The Industrial Society of Mulhaiisen offers, annually, a number of 
prizes for inventions and improvements made' during the year : and it 
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also offers a prize to those who introduce a new branch of industry into 
the department of the Haut-Rliine. This last prize was taken by MM. 
Moerhlin and Stoll, who manufacture sal-ammoniac from the ammoniacal 
liquid of gas works. The main difHculty in the operation consists in sep- 
arating the tar-like material which it contains. The following is the 
process adopted ; — 

The ammoniacal liquid is mixed with slaked lime ; then submitted to 
distillation in a boiler heated by steam ; the parts volatilized pass into a 
worm, in which the larger part of the tar is deposited ; the ammonia 
passes on into a Wolff's apparatus, where it leaves the foreigji substances 
present, and finally is cafried into cold water, where it is condensed. In 
this state it is nearly free from' its impurities ; it is neutralized with chlo- 
Tohydric acid, and evaporated in a lead boiler. As it deposits, it is with- 
drawn by means of a wooden rake ; it is allowed to drain, and then 
introduced into a brick mouid, and subjected to strong pressure. Blocks 
of sal-ammoniac are thus obtained, which are dried in an oven heated by 
part of the heat furnished by the evaporating furnace. 

IMPROVEMENTS IN PAVING. 

Messrs. Parker & Co., Engineers, England, havQ recently introduced a 
novel system of construction for the pavement of roads, bridges, &c. Pro- 
ceeding on the principle that the inequalities in the best of pavements are 
first caused by the partial collapse or sinking of the foundation, or sub- 
strata, they have to a certain extent rendered the finished portion of 
the road independent of the homogeneity and solidity of the concrete 
beneath. The plan consists in casting in sections of three feet square a 
series of iron boxes, beds, or chambers, eight inches long, three broad, 
and four deep, into each of which a block of wood is placed, with the 
grain in a vertical position, or a block of granite, made to fit with moderate 
exactness, and standing about two inches above the iron framework. By 
this arrangement the total number of sectors being made to break joint, 
and firmly keyed together, gives great solidity, avoids all tendency to par- 
tial sinking in holes, secures a good foot-hold for the horse, whether gravel 
is used as an upper casting or not ; and as one or more blocks, more soft 
than others, show signs of wear or decay, they may be instantly and with 
great facility removed and replaced by. others. Another peculiar feature 
may be noticed, which will prove a source of economy ; it is proposed to 
make the compartments for streets of the greatest thoroughfare the deepest, 
and for secondary streets less deep, and for third class more shallow 
still. By this means, when the blocks are so worn as to require removal 
in a first-class street, they may be removed to another street. — London 
Mining Journal. 
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TRIALS OF REAPERS. 

A trial for a premium of $1 ,500 offered by the State Agricultural Society 
of lUinoia took place during the past season at Belvidere, in that State, 
between Manney's Reaper, and Atkin's Self- Raking Reaper, to test their 
respective merits. The last-named reaper is distinguished in the report as 
Wright's, the name of the manufacturer. The trial lasted several days, 
and the report of the umpires gives the following as some of the result^ : — 

Wright cut 20 22-100 acres, in 12 hours and 65 minutes. 

Manney cut 20 22-100 acres, in 10 hours and 3 minutes. 

Time consumed in reaping, binding, and shocking : — 

Wright's first field, 3 37-100 acres, bound in 18 hours and 25 minutes, 

Wright's second field, 4 31-100 acres, bound in 25 hours and 30 minutes. 
Shocked in 4 hours 38i minutes. 

Manney's first field, 3 89-100 acres. Raked and bound in 25 hours and 
47 minutes. (This included the time of the raker who stands on the ma- 
chine.) Shocked in 4 hours and 40 minutes. 

The umpires refused to decide between the two reapers, declaring the 
contest so close as to render it impossible to say which was the best. 

RuaseJXs Motoing Machme. — In this machine the cutting bar is attached 
to the frame of a pair of small cart wheels, and the motion given to the 
cutters by a cam driven by cogs on the driving wheel, working into a small 
pinion, so that the machinery has the smallest possible amount of friction. 
The cutting is different from any other : without crank motion, the bar 
that holds the knives only sliding 1^ inches, and yet the knives each have 
a drawing cut of li inch, and are so fixed that, when one end is dull, they 
can be changed end for end in five minutes. 

> 
ARTIFICIAL RESPIRATION. 

Among recent English inventions, Br. Marcet's apparatus for artificial 
respiration promises to be useful, as it has the advantage over other con- 
trivances of the same kind, of being self-acting. It has a double cylinder 
into which air is compressed ; and each by an alternate filling and dis- 
charge, with the end of a slender tube inserted into one of the nostrils, 
causes the lungs to go through the process of expiration and inspiration. 
It has been tried on asphyxiated dogs with perfect success, and there re- 
mains now to test its capabilities on human beings. 

PAPER AND PAPER MAKING. 

The- enormously increased consumption of rags and other materials 
used in the manufacture of paper, with the consequent increased scarcity 
of the raw material, and the enhancement of the price of paper, have 
caused much attention to be given to this subject, both in England and 
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the United States, during the past season. Efforts have accordingly been 
made to introduce new materials to serve as paper stock, to improve the 
method of working old materials, and to diminish the cost of the me- 
chanical operations. The cause of the scarcity of paper- stock, in spite of 
an increased demand, would appear to depend on the circumstance, that 
the raw material of pax)er making is, in reality, the product of the wear 
and tear of a substance of very advanced manufacture, and depending for 
its quantity o^ the collateral causes which produce a greater or less activ- 
ity in the latter. Hence, the stoppage or partial suspension of cotton and 
other textile manufactures is sufficient to account for occasional, and 
especially for local, scarcity. 

It would appear, also, that, apart from occasional depressions of the 
manufactures, or the wear and tear of which the raw material of paper 
chiefly depends, the demands of the paper makers have been greater than 
can be supplied by the le^s increased rate of consumption of the manu- 
factured products. While this has been the case, other consumers of the 
raw material • have come into existence, railroads and steamboats now 
exhausting a very large quantity of cotton and other waste for wiping 
machinery. 

The disadvantage of the raw material of paper making being dependent 
iipon manufactures, having no immediate relation to its supply and de- 
mand, and the fact, also, that the growing thirst for literature is at a greater 
rate than the increase in the manufacture of cotton rfind flax, seem to fur- 
nish adequate reasons why the supply of rags does not meet the increased 
demand. 

Before noticing the various improvements that have recently been 
brought forward or suggested, let us glance at the present actual condi- 
tion of the business of paper making in the United States. 

We find that there are, in the United States, 750 paper-mills in actual 
operation. Allowing 4 engines to each mill, and calculating that each 
engine will make 300 pounds of paper a day, the quantity of paper made 
in the year will be as follows : — 

Number of mills, 750 ; number of engines, 3,000 ; number of pounds 
of paper per day, 900,000 ; number of pounds of paper in the year, 
allowing 300 days to the year, 270,000,000 ; value of tliis paper, at 10 
cents a pound, $27,000,000. 

It is estimated that one and a half pounds of rags are required to make 
one pound of paper. Adopting these data, we find that 405,000,000 
pounds of rags are consumed in one year ; their value, at 4 cents a pound, 
being $16,200,000. 

The cost of labor is one and a quarter cents upon each pound of paper 
manufactured, and is, therefore, $3,375,000 a year ; and the cost of labor 
and rags united is $19,575,000 a year. 

The cost of manufacturing, aside from rags and labor, estimated from 
adding together the cost of felts, wire-cloth, bleaching powders, fuel, ma- 
chinery, in1i§rest and fixed capital, insurance expenses, &c., we find to be 

5* 
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(4,050,000. Adding this to the cost of rags an^ labor, we find that $23,- 
625,000 is the total cost of manufacturing paper worth $27,000,000, a 
measure of profit by no means unreasonable, and which might even be 
considered small, weie not the manufacture comparatively free from those 
sudden changes that affect the manufacture of doth and metals. 

Light as we may esteeih it, there are few branches of business of more 
importance than the rag trade. No other country in the world, strange to 
say, is more dependent upon rags than the United States; and this is, in a 
great measure, attributable to the immense consumption of paper in the 
publication of newspapers, magazines, and works of all kinds, besides 
what is used for commercial and mercantile purposes. 

Th« following table shows the quantities of rags imported into the 
United States during the years 1852 and '53, the sources from whence 
obtained, with their value : — 



Danish West Indies, ... 
Hanse Towns, - - - . - 
England, ----,- 

Scotland, ------ 

British West Indies, - . - 
British American Colonies, - 
Canada, ------ 

Franco on the Atlantic, - - - 
Teneriffe and other Canaries, - 

Italy, 

Sicily, 

Trieste and other Austrian ports, - 
Turkey, Levant, etc., - - - 

Haytl, 

Dutch West Indies, - . - - 
Malta, ------- 

Kpain on the Mediterranean, • 
Cuba, ------- 

Other Spanish West Indies, - 
Sardinia, ------ 

Russia, ------ 

Gibraltar, 

France on th« Mediterranean, 
Tuscany, ------ 

Chill, 

Peru, ------- 



1853. 



No. lbs. 



Total, 



15.250 
1,088,(>68 
1,617,359 
431.619 
197,600 
186,210 
488,095 

1,380 

7,161,301 

1,889,685 

2,161,938 

1,445,625 

25,888 

940 

213,062 

17,998 

222,565 

115,637 

47,853 

87,702 

25,534 

892.029 

4,500 



18,288,458 



Value. 



$850 
27,880 
39,066 
14.009 
3.482 
3,613 
10,116 

7l 

271,572 

80,277 

113,352 

30,551 

243 

26 

6,423 

542 

4,804 

4,856 

1,901 

1,868 

593 

30.236 

138 



1853. 



$626,799 



No.Ibfl. 



2,103,831 

2,666,005 

1,»73,481 

161,332 

172,830 

801,971 

810 

31,016 

4.301,127 

1,848,279 

3.428,441 

882,053 

7,496 



253,976 

800 

301,287 

97,170 



4,291,859 

38,162 

4,575 



Yalae. 



661,259 

74,175 

77.086 

4,161 

3,846 

15,653 

18 

523 

179,811 

76.689 

186,358 

17,917 

169 



8,288 

20 

10,739 

3,748 



261,293 
961 
137 



22,766,001 1 982.837 



- For the four years, 1850, '51, '62, '53, the quantity of rags imported into 
the United States amounted to 97,846,035 pounds, costing $3,262,000, or 
about three and a third cents per pound. 

In 1850 we imported rags from nineteen countries ; in 1852 from thirty- 
two ; which increment seems to have arrived near the ultimate limit, as 
we were only able to add Peru to the list in 1853. 

Italy seems to be the- great source of supply. In 1850 we obtained 
nearly h{^f as many pounds from there as from all other places, while the 
amount paid exceeded half the whole sum.. In 1851, the qciantity and 
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jirioe of Italisn rags only exceeded one-th>£d of the amoirnt by a trifle. 
That is the only year in the four that Prussia and Denmark furnished 
aby rags. Holland, British East Indies, France on the Atlantic, Mexico,^ 
are only in the receipts of 1850. Gibraltar and France, on the Mediter- 
ranean, only appear in 1852. 

The point most worthy of note is the regular faUing^ off in the receipts 
j&om Italy from 1850 to '53. Thus we have ten millions, nine millions, 
seyen millions, four millions of pounds per annum. It is this that has driv- 
en dealers to scour all other countries likely to afford the necessary supply. 
In this they succeeded in 1851, saining a little over five millions of pounds 
upon the year previous ; but the next year they fell back seven and three- 
quarter millions of pounds; and, notwithstanding the very largely 
increased demand for paper within four years, the imports of 1853 are 
only a trifle over two millions of pounds mc^ than 1850. One thing in 
the above tabic strikes us as somewhat curious : that is, that we import 
lags largely from England ; and we see by her Custom-House returns, 
that the imports into that country last year were 9,687 tons — 21,698,880 
pounds — and her exports 2,462 tons — 5,414,880 pounds. Our imports 
from England the same year were 2,666,005 pounds. 

The cost per pound, of our imported rags, has been as follows : 1850, 
3 61-lOOc. ; 1851, 3 ^6-lOOc. ; 1852, 3 42ii00c. ; 1853, 3 46-100. 

The following table shows the amount of our exports and imports of 
paper, and imports of rags, from 1838* to 1850 : — 



• 


Exports Paper. 


Imports Paper. 


Imports Rags. 


1836. 


$94,335 


$164,179 


$465,448 


1839. 


80,149 


186,418 


588,318 


1840. 


76,967 


146.790 


564.669 


1841. 


83,483 


60,193 


496.227 


1842 


69,862 


92,771 


468,220 


1843. 


51,391 


19,997 


♦79,853 


1844. 


83.108 


104,648 


295,586 


1845. 


106,190 


98,009 


421,080 


1846. 


124,597 


194,220 


304,216 


1847. 


88,731 


195,571 


885,397 


1848. 


78,507 


415,668 


626,607 


1849. 


86,827 


895,773 


524,755 


1850. 


99,696 


496,563 


748,707 



* Dat7 began to be enforced on rags, 1843. 



In 1853, there were 304 paper-mills at work in England, 48 in Scotland, 
and 28 in Ireland. The duty (three half pence per pound) amounted to 
upwards of £925,000, so that the annual value of paper manufactured in 
those countries could not be less than £3,700,000, the average value of 
paper being estimated at sixpence per pound. 

France, with a population of 36,000, 000« turns annually into paper 
105,000 tons of rags. Of these, 6,000 tons are imported. In that country 
the exportation of rags has been prohibited by law since 1850. 



] 
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England, with 28,000,000 inhabitants, requires yearly 90,000 tons of 
rags, 15,000 of which are imported. 

The consumption of paper in the United States is said to be that of 
England and France added together. There are used here 6,000 tons of 
straw for wrapping paper and paste boards, and during the last few years 
the importation of rags has averaged 10,000 tons. In 1860, Italy sent to 
this country 5,000 tons, and in 1853 only 2,000, this deficiency being 
compensated by importation from new places, such as Russia, Chili, and 
Peru. 

The above clearly shows that industrious or rich nations require more 
paper than they can make with their own rags, and that the deficiency of 
home supply is made up by purchase from their less advanced neighbors. 
But progress is going on every where very rapidly, and every where, as it 
seems to be the case with Itq^y« the exportation will go on diminishing. 

Many attempts have been made to furnish new raw materials for paper, 
but hitherto with only partial success. The failure generally results from 
one or more of three causes, (a.) Some fibres require so much cost to bring 
them to the state in which they are offered to paper makers, in the form 
of rags or cotton waste, that in point of economy they cannot enter into 
competition with the latter, (b.) Certain fibres lose so much weight in 
bringing them to this state, tYikt they cease to be economical, (c.) Certain 
fibres, which are well adapted on account of their texture for the paper 
trade, present so many difficulties in bleskching them as to render them 
unfit for white paper. 

In the United States, if new materials are to be introduced for the manu- 
facture of paper, the difficulties to be overcome are for the most part chemi- 
cal, and not mechanical, in their nature. The mechanical departments of the 
manufacture of paper have attained to an astonishing degree of perfection, 
until the whole process, from the time when the boiled rags enter the 
engines until they are reproduced as paper, is almost automatic. But the 
chemistry of the oj^ration, the cleaning, the boiling, the sizing, and the 
bleaching, are yet rude and imperfect. And what is true of paper-making, 
is true of almost every other branch of manufacturing in this country. 
The departments in which progress has been made are mechanical, and it 
is only here that a high degree of perfection has been attained to. And 
this result is a natural one ; our mills and our workshops are filled and 
surrounded with an intelligent population, trained by example from their 
youth up, and continually stimulated to invent. Their mechanical educa- 
tion, acquired almost instinctively, makes them ready to perceive and appre- 
ciate mechanical principles, and their minds and energies are constantly 
directed towards the economization of power, to the application of force by 
new methods and for new purposes, or for the improving and perfecting 
of old plans and arrangements. But with chemistry it is altogether differ- 
ent. Its principles cannot 'be acquired by observation, but only by long 
study and practical working. The science itself is regarded by many as a 
collection of unsystematized facts, and to some extent this is undoubtedly 
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true. Therefore it is that the chemical department of American manufac- 
turing is far inferior to the mechanical. Until within a recent period, there 
has been no applied chemistry in the United Spates — our processes are 
foreign, learned from foreign books, and our chemical artisans are also 
foreigners. And here it may be remarked, that chemical improvements of 
practical value, originating in Europe, do not find their way into text- 
books and magazines for the information of the many until they have 
been long known to private manufacturers, or have been replaced by other 
improvements of greater value. 

Empirical experiment rarely leads to success in chemistry. The ma- 
terials from which paper can be manufactured exist in abundance ; but 
this avails nothing so long as the cost of converting them into paper 
exceeds a certain limit. Th^ attempt to convert straw into white paper is 
an example. That it can be effected is no question, but that it can be 
effected profitably is yet to be demonstrated. The process as ordinarily 
pursued is a simple one, and not covered by any patent. The heads, grain, 
and aU knots and joints must be removed by chopping and winnowing ; 
a process involving considerable expense, and much loss in weight. The 
silica investing *the straw, together with much gum and coloring matter, 
must be then removed by the action of a caustic alkali. The alkali efifects 
the separation of these substances by imiting with them and forming 
soluble silicate of soda, or potash and soluble soaps. It is claimed that a 
large part of the alkali so expended may be recovered by evaporating the 
residuary liquors and calcining the deposited matters. Theoretically this 
can be done ; practically, with economy, it cannot. In these operations, 
and in bleaching, the straw suifers a depreciation in weight of at least 60 
per cent., and is then inferior to rag stock. From long and careful expe- 
rience, we are convinced that white paper cannot profitably be manufactured 
from straw, or analogous materials, by any of the processes now in use. 

The direction in wliich improvements in the manufacture of paper are to 
be sought for is in diminishing the waste which the ordinary stocks now 
used experience in their manufacture, in availing ourselves of the refuse 
fibres of the hemp and flax plants, (thousands of tons of which are now 
annually wasted in the United States and India,) and in .discovering a 
ineth<$d of bleaching and working the fibres of various endogenous plants, 
as manilla, sisal hemp, and the fibre of the corchorus (gunny), the Sun 
Hemp {Crotalaria), and the " Coir" fibre. 

The ordinary method of cleaning rags and "cotton waste" from the 
dirt and other impurities, is by boiling them under steam pressure, vrith a 
mixture of caustic lime and a little soda- ash, for twelve to twenty-four 
hours. In this treatment, the most violent and powerful among chemical 
reactions, the lime is often used in the solid,' or pasty state, as well as the 
soda-ash, by which no small portion of the cellulose is absolutely de- 
stroyed, converted in soluble compounds, to be washed away in the first 
engine. By this treatment some varietiA of rags lose fifty per cent, in 
weight after washing, and on ordinary cotton waste the depreciation is 
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nearly as great. In the last case it should he rememhered that the ma- 
terial is new, possessing its full strength, and has not heen subject to 
depieciation bj use. Here then, in these instances, ^one-half of the 
material is needlessly destroyed at the commencement of the operation. 

The only valuable improvement recently brought out for the iminroTe- 
ment of paper-making, and which is designed to meet and obviate the 
difficulty above aUuded to, is embraced in a patent granted, in 1854, to 
David A. Wells, of Massachusetts. His improvement, based upon some 
of the simplest and most beautiful of chemical reactions, is as follows : — 
It has been found that a caustic alkali, in solution, if kept below a cer- 
tain limit indicated by the hydrometer, is capable of dissolving and holding 
in solution caustic lime, or other alkaline earths. 

If a certain limit of strength be exceeded, the alkaline earth is precipi- 
tated. Remembering that potash and soda form, with gum, grease, oils* 
coloring matters generally, and silicia, soluble salts, and that the alkaline 
earths form with the same substances insoluble salts, let us suppose a 
solution of an alkali containing lime, as described, to act on a mass of 
material, as cotton- waste, for the purpose of cleansii^ the same. The 
solution being heated, the alkali attacks the grease, and b^pomes converted 
into soap. In ordinary cases, the operation would here terminate. The 
atom of alkali, joined to the atom of grease, is inert to remove and render 
^ soluble any other atom of grease, and is therefore lost. But when the 
caustic alkali has lime dissolved with it, the case is different. No sooner 
has the alkali seized and liberated from its combination with the fibres one 
atom of grease, than the lime, by virtue of its forming with the fat acids 
insoluble salts, takes grea»e from the alkali, leaving the alkaline particle to 
repeat its work, and again be renewed. The result is, that weak alkaline 
solutions can thus be made to do the work of strong ones, and the expense 
falls almost wholly on the cheap alkaline earth, leaving the dearer alkali 
almost untouched and unimpaired. 

India as a source of materials for the manufacture of paper. — At the 
request of the English Board of Trade, Dr. J. Forbes Boyle, distinguished 
for his acquaintance with the vegetable productions of Southern Asia, has 
published the following information respecting the fibrous materials of 
India, which may be rendered serviceable for the manufactiire of paper : — 

*« In reply to the reference from the Lords of the Committee of Privy 
Council for Trade, requiring my opinion respecting increased supplies of 
raw materials for paper making, I beg to be allowed to observe, that it is a 
subject on which I have of late been frequently consulted, and have 
communicated mueh of the following information : — 

The fibrous parts of many lily and aloe-leaved plants have been converted 
into excellent paper in India, where the fibres of tiliaceous, malvaceous, 
and leguminous plants are employed for the same purpose — as in the 
Himalayas, one of the lace bark tribe is similarly employed, and in China 
one of the mulberry tribe, and the nettle in Holland. I mention these 
various sources, because plants belonging to the same families as the above 
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abound in India and other warm countries, and are capable of yielding a 
very abundant and never-failing supply of sufficiently cheap and very 
excellent materials for paper making of all kinds. Some may be used 
without any further process of bleaching, but' all are capable of haying 
any color they may possess destroyed by chemical means, as I would not 
except the jute canvas or -gunny bagging, because I have seen specimens 
of jute of a beautiful silky white, both plain and manufactured into 
&brics for furniture, &c., as shown at the East India House. As the 
Chinese make paper of rice straw and of the young shoots of the bamboo, 
-while the Hindoos^ make ropes of different grasses, (such as Saccharum 
Munja and Saccharum Sara,) strong enough for their Persian wheels, as 
well as for towing Unes, it is evident that these, and probably many others, 
contain a sufficiency of fibrous material for paper making. The cultivated 
cereals cannot well be turned to much account, for their straw forms the 
chief food for catde ; but as the country abounds with grass jungles, 
which are in the autumn of every year burnt down in order that the 
young blades may spring up and afford pasturage for cattle, it is evident 
that there are many situations where a sufficiency might be cut down 
b^ore it has become perfectly dried up, and converted into half-staff for 
paper makers. 

Of the sedges, also, some are, in India, employed for making ropes, as 
the Bhabhur or Eriophorum Cannabuium, for making rope bridges for 
crossing some of the hill torrents. The papyrus, we know, was used by 
the Egyptians for making their paper, but it was by cutting the miaterial 
into thin slices and making them adhere together under pressure. But 
others of the genus, as the Cyperus l^etum, are used in India for mat 
making. As these plants, as well as rushes, grow together in large 
quantities, it would be quite possible in many places to turn them to 
profitable account. 

Many parts of the world abound in the lily and aloe-leaved plants 
which have been alluded to above, and of- which the leaves contain much 
easily separable fibrous materials. These belong to the genera Agave, 
Aloe, Yucca, Sansiviera, Bromelia, and others, all of which abound in 
white-colored fibres, applicable to various useful purposes, and of which 
the tow might be used for paper making, and considerable supplies 
obtained. Paper used to be made from the Sanseniera in Trichinopoly, 
and some made of the unbleached agave alone, and also mixed with old 
gunny bass. 

Among cultivated plants there is probably nothing so well calculated to 
yield a large supply of material fit for making paper of almost every 
quality as the plantain, (Musa Paradisaica,) so extensively cultivated 
in all tropical countries on account of its fruit, of which the fibre- 
yielding stems are applied to no useful purpose. The plant, as every one 
acquainted with tropical countries knows, is common near the poorest huts 
and in the largest glurdens, and is considered to yield by far the largest 
quantity of nutritious matter. Its fruit in many places supplying the 
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place of bread, and in composition and nutritious yaluc approaching next 
nearly to the potato, may, if produced in too large a quantity, be preserved 
in the same way as ilgs, or the meal may be separated, as it resembles rice 
most nearly in composition. Each root-stock throws up from six to eight 
stems, each of which must be yearly cut down, and will yield from three 
to four pounds of the fibre fit for textile fabrics, for rope making, or for 
the manufacture of paper. As the fruit already pays the expenses of the 
culture, this fibre oould be afforded at a cheap rate, as from the nature of 
the plant, consisting almost only of water and fibre, the latter might easily 
be separated. One planter calculates that it could be afforded for £19 IZs. 
4d, per ton. Some very useful and tough kinds of paper have been made 
from the plantain, and some of finer quality from the same material in 
France. 

AU the plants which have been already mentioned are devoid of true 
bark, and are called endogenous in structure. Simple pressure between 
rollers and washing would appear to be sufficient for the 'separation of^ 
the fibres of most of them. But the following families of plants are all 
possessed of true bark, which requires^ to be stripped off, usually after 
the stems 'have been steeped in water, before their respective fibres can be 
separated from the rest of the vegetable matter. 

The flax plant abounds in fibre, but this is too valuable to be converted 
into papor* India, however, grows immense quantities of the plant on 
account of its seed, (linseed,) which is both consumed in the country and 
exported in enormous quantities ; but nowhere is the fibre turned to any 
account. This is, no doubt, owing to the climate not favoring the forma- 
tion of soft and flexible fibre ; but the short fibre which is formed, and 
might be easily separated, would be valuable for paper making, and might 
add to the agriculturist's profits without much additional outlay. 

So some malvaceous plants are cultivated on account of their fruits being 
used as articles of diet, as okhra {hibiscus escuientus) of the West Indies 
and of the United States. The ram'turai of India is closely allied to it, 
and is cultivated for the same purposes. Both plants abound in fine 
flexible flbre, which is not, but might be, easily separated, and afford a 
considerable supply, especially if the cultivation was extended in the 
neighborhood of towns. Paper is made from a species of hibiscus in 
V Japan, and hibiscus sabdariffa is cultivated in India on account of its jelly 
yielding calyxes. Numerous other species of hibiscus, of lida, and of 
other genera of this family, abound in warm climates ; several are culti- 
vated in different countries, as hibiscus camabinius in India, and lida 
titicBfolia in China ; more might be so. They grow quickly, and to a large 
size, and abound in fibrous material of a fine, soft, flexible quality, on 
which account they might be cultivated with profit, and the tow be useful 
to the paper maker. 

The filiaceoi are likewise remarkable for the abundance and fine quality 
of fibre which many of them contain. Filia Europa produces the enor- 
mous quantities of bass exported from Russia. Corchorus olitorius and 
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corchorus capsularis, the leaves of both of which are used as a Tegetable, 
yield the large supply of jute imported into this country, as well as the 
gunny cloth and bass exported even to America. Several species of 
greivia yield edible fruit, on which account they are cultivated. Others 
abound in the jungles, and most would yield a valuable fibre, as some of 
them already 'do, for commercial purposes. Some paper is made from 
gunny bass. Some of the leguminosa also abound in valuable fibre. 
Crotalaria juncea yields the common sunu of India. Scebania cannibana 
yields the drauchi of Bengal, while banlimia racettesa is used for making 
rope bridges in the Himalayas. The fibre of Parkinsonia aouleata was 
sent to the exhibition in 1861 expressly as being fitted for paper making ; 
though colorless, it wants strength. 

Several plants produce large quantities of a silky cotton-like substance, 
not applied to any use, such as the silk-cotton tree, the mudar of India, 
and several spedes of saccharum, which might be collected where labor is 
cheap, and would no doubt be well fitted for conversion into pulp for 
paper. 

' Among the nettle, the mulberry, and bread fruit tribes of plants, there 
are many which seem well calculated to yield material for paper making. 
The Chinese, we know, employ the inner bark of moras, now Bronpone- 
tia papyrifera. ^This, no doubt, produces some of the Chinese paper, 
which is remarkable for toughness. I believe that the refuse cuttings of 
the bush cultivation of the mxdberry in Bengal might be turned to 
profitable account. The barks of many stinging (Urtica) and of stingless 
(Bochmeria) nettles abound in fibres remarkable for strength ; the tow of 
these might be converted into paper stuff, if not required for mixing with 
wool. 

The weeds of tropical countries which grow in such luxuriance, and 
among which are species of sida, of greivia, of corchorus, of triumfelta, 
and of many other genera, might all yield an abundance of fibrous 
material if the refuse of the above cultivated plants was found not to be 
sufficient. Some simple machinery for separating the fibre would greatly 
facilitate ox>eration8, while the expenses of freight might be diminished by 
compression, or, as suggested, by packing the material as dunnage ; and 
the cheapness of labor, as of every thing else, in many of these countries, 
would enable material for paper making to be brought h^e in great 
abundance and at a sufficiently cheap rate, if ordinary pains were taken 
by the consumers in Europe to encourage the planter or colonists of a 
distant region." 

As has been already remarked, it has been found impracticable to 
convert many of the East India fibres, gunny and manilla, into white 
paper, on account of the difficulty experienced in bleaching. The cause 
of this difficulty, as ascertained by a course of careful experiments by the 
writer, is this : The fibres contain a vegetable acid coloring matter, united 
to a salt of iron, existing naturally in the plant, and probably set free and 
changed in character by the* course of preparation, and by the deoompo- 
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sition which the fibre undergoes. This add is probably crenic or some- 
thing analogous, and as its combining proportion is enormously great 
compared with that of iron, a small amount of bass, therefore, proves 
sufficient to saturate it. Under these circumstances, the fibre is as it were 
artificially dyed with a fast color, bit in with an iron mordant ; and until 
this difficulty is oyercome, the bleaching of these materials is next to 
impossible. 

The following are some of the recent improvements in relation to paper 
making which have appeared during the past season. 

The following is an extract from the specification of a patent granted to 
Messrs. Lavender & Lowe, of Baltimore, for preparing a material for 
paper from the southern cane : — 

We take the article called Reeds, in the Carolinas used for fishing poles, 
and' farther South and West called Cane, and by botanists called the 
Aruudinaria Macrosperma of Michaux. These are first passed through 
rollers, so as to crush them flat, and cut into convenient lengths of three or 
four feet, and then laid compactly in a suitable vessel — we prefer a tub or 
vat of yellow pine plank, because it is a wood not easily alFected by acid. 
Muriatic or sulphuric acid, of a strength of about eighteen degrees Baume, 
diluted with an equal quantity in weight of water, is then poured upon 
the cane, enough to cover it. Suffer the cane to remain in this position 
until fully disintegrated, which is ascertained on trial, by the fibres easily 
separating and being very tender. The time required for maceration, is 
two or three days. Then draw the acid off for future use ; then add 
cream of lime, or any carbonated or caustic alkali, in quantity sufficient to 
neutralize the acid absorbed by the cane, with water sufficient to cover it, 
and let it remain in this alkaline solution ten or twelve hours. Let the 
solution then be drawn off, and take the cane out carefully as it is tender, 
and dry it in the most convenient mode. When thoroughly dry, the 
fibres, though they separate from each other easily, yet retain their 
original strength and tenacity. Pass the cane then through a brake simi- 
lar to that used for breaking flax and hemp, and clean it, and it becomes 
fit for use, and should be put up with the fibres laid out straight and reg- 
ular, as Kentucky hemp is prepared for market, xmless it is put up 
expressly for paper making, in which case it is unnecessary to use such 
care in putting it up straight. 

Paper from Peat. — J. Lallemand, of Besan<;on, France, patentee. The 
inventor first washes the peat thoroughly, to separate all the earthy from 
the fibrous portions, and then places these latter in a strong caustic lye, 
where they are suffered to soak for twenty-four hours. They are then 
removed, and placed for about four hours in a bath or weak, hydro- 
chloric acid, and kept constantly agitated. After this they are washed in 
clear water, and then placed in a weak alum solution. After this they 
are bleached with clilorine, and mixed with from five to ten per cent of 
rag pulp, and then go through the other common processes for making 
paper. 
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A patent for the manufacture of paper from wood has been taken in 
England, by R. A. Brooman, of London. -^ In this, the machinery pre- 
ferred to be employed, for the purpose of obtaining the fibres of wood and 
woody substances, consists of a millstone or millstones, or metal roller, 
cylinders, or rasps with roughened surfaces, w]iich are caused to act upon 
blocks or pieces of wood held in a frame, always in the direction of the 
grain thereof, a current or stream of water being directed on to the stone 
or other reducing agent immediately before its contact with the wood. A 
gauge is provided, to prevent the passage with the water of such portions 
of the wood or woody fibres as may not be sufficiently reduced. The 
fibres come from the stones, rollers, cylinders, or rasps, in a state of pulp, 
and are passed through sieves of difierent gauges, from which they are 
taken, to be applied to the manufacture of different qualities of paper. 
The pulp thus obtained may be mixed with rag pulp, and with various 
other ingredients now employed in the manufacture of paper ; and the 
pulp is subjected to form it into paper. The wood pulp may be bleached 
by any ordmary process, or by means of the following process : Mix the 
pulp, in the first place, with a solution of carbonate of soda or soda ash, 
and subsequently with a solution of alum ; the strength of these solutions 
being regulated by the degree of whiteness required to be given to the 
pulp. The relative proportions of the two chemical bodies in their re- 
spective solutions are about two to one ; that is, the quantity of carbonate 
of soda contained in its solution should be about double the quantity of 
alum contained in the solution of that salt. The total quantity of both 
required, is about one-tenth by weight of the pulp operated on. 

The patentee claims, first, the manufacture 5f paper from wood and 
woody fibres, reduced to fibrous pulp by means of mechanical agents, 
acting in the direction of the length or grain of the said fibres, and paral- 
lel thereto ; together with water or other suitable liquid, applied in the 
manner described. And, second, the particular arrangement of machinery 
described, for reducing wood to fibrous pulp suitable for the manufacture 
of paper. 

The following notice of another improvement is taken from Newton's 
JoumaZt George Stiff, of London, patentee : — 

In carrying out his invention, the patentee makes use of straw, or grass, 
" gunny bagging," and ** hemp bagging," preferring, however j the em- 
ployment of straw. When straw, grass, or Vegetable fibre of any similar 
kind is ' employed, the first process made use of is, to cut the straw or 
fibre into lengths of about half an inch, — which may be done in a chaff- 
cutting machine, or any similar apparatus heretofore employed for the 
purpose ; after which, the straw or fibre is winnowed, by any suitable^ 
contrivance, in order to separate the knots and other portions of the fibre 
which could not be readily reduced to the consistency of pulp. The straw 
or fibre thus treated, or the gunny bagging, or hemp bagging, after hav- 
ing been suitably prepared, is placed in a boiler or vessel, together with a 
sufficient quantity of dear water to cover the fibre or other material^ and 
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boiled for the space of one or two hours. This boiler or vessel is furnished 
with partition or diaphram, finely perforated, or composed of gauze or 
similar material, through which the water may be drained off from the 
fibre or other material, and carried away through a discharge-pipe, which 
is brought into connection with the lower surface of the boiler or vessel. 
After this process, the fibre or other material is to be immersed in lime- 
water, in the proportion of about 1 cwt. of lime-water to every cwt. of 
material, and. to remain so immersed for the space of about twenty-four 
hours, the mixture being occasionally stirred. After the expiration of 
this time, the lime-water is to be drained off, and a fresh solution poured 
on, which is again drained off ad before. "When this operation has been 
continued during about three days, the fibre or other matmal is to be 
placed in water, to which alkali has been added, in the proportion of about 
10 pounds of alkali to every 1 cwt. of water, and boiled for the space of 
two or three hours ; the alkaline solution is then drained off in the man- 
ner before described. After the fibre of the material has been thus treated, 
it is washed and bleached in the same manner as when bleaching rags ; 
that is to say, by running it into tanks or vessels, with a quantity of 
chlorine or bleaching powder sufficient to bleach it to that degree of 
whiteness which is required for the qualitj" of paper to be made. After 
being thus bleached, the straw, or other fi&e or material, may be washed 
and beaten, and reduced to pulp or half stuff, in the usual manner ; and 
the pidp or half stuff may be converted into such paper as shall be re- 
quired by the process heretofore in use. 

The patentee claims the substitution of lime-water for other alkaline 
solutions heretofore employed in the maceration of straw, grass, or other 
vegetable fibre, or gunny bagging, or hemp bagging, used to fprm the 
pulp or half stuff, in the manufacture of such descriptions of paper as sxe 
produced from the aforesaid materials. — Newton* 8 London Journal, 

Manufacture of Paper from Cow- dung, — The following communication, 
by Dr. Lloyd, (^ England, is published in the Journal of the Society of 
Arts: — 

Attracted to the subject of pax)er-making by an accidental circumstance, 
and aware of the very great variety of vegetable substances that have, 
from time to time, been proposed to be so employed, and of those which 
are actually in use, wholly or in part, as substitutes for the costly, << filthy 
rags,'' I was induced to make trial of the fibre derived from some of our 
common grasses. Befiecting, too, upon the condition of the fibre of the 
flax plant having undergone all the destructive chances and changes, 
during a course from the living plant to the almost decayed fragment of 
rag, and contemplating the wonderful tenacity and endurance of the fibre 
in resisting the destructive agency of all the repeated mechanical and 
chemical operations to which it is subjected up to the period of its be- 
coming fair linen cloth, and afterwards, through the incessant action of 
wear, and the no less destiuctive operations of the laundress, — and the 
transition through the rag-bag to its committal to the paper-mill, in which 
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the fibze is finally resolved into extreme tenuity ; and observing that the 
fibre of many plants passes, uninjured, through the alimentary canal of 
the cow, — I concluded that the straw of the fiax plant might be advan- 
tageously employed in the manufacture of paper, having previously yielded 
a considerable amount of nourishment as food for cattle, which, in the 
wdinary treatment of the plant, is entirely wasted.^ I accordingly insti- 
tuted some experiments, both in the use of fiax- straw as food for cattle, 
and in the conveision of the same straw, after its passage through the 
aliiBentary canal, into paper. 

Assuming the straw of the flax plant to contain the same nitrogenous 
el«nents as the seed-vessels, it appeared probable that, when cut into chaiF, 
and mixed in varying proportions, either with the chaff of certain grasses, 
selected for their strength of texture, as common dog's-tail grass, (cynosu" 
r»« cristattUt) or with that of common hay, it would, in the process of 
mastication and digestion, yield a considerable portion of fiesh-making 
nutriment ; and by the same natiiral process, all or the greater part of the 
soluble matter being thus separated, the pure fibre would remain in the 
excreta, which, being retained in convenient receptacles under the feeding- 
stalls or boxes, which should be ** boarded," or perhaps half-boarded, and 
the liquid portion being separated by pressure, after a certain degree of 
dilution with water, would be preserved as manure to be returned to the 
soil. 

We have thus at command a natural and most economical ** rag-en- 
gine" for the separation and comminution of the fibre in the jaws and 
teeth of the ruminant machine — a series of maoerating vessels in the 
stomachs and alimentary canal, in which, the soluble matters are detached 
and removed, not as waste, but destined, not only to keep in repair the 
machine itself, but, by increase of weight, to add most materially to its 
Talue. 

As the present purpose is not so much to treat of the feeding qualities 
of flax-straw, or of the value of the liquid portion of the excreta thus 
obtained for the purposes of manure, but rather to show that a useful 
and economical paper can be made from the solid portion, it will be suffi- 
cient to state, that, in the experiments undertaken last year, the nutritious 
properties of the flax-straw were very evident, notwithstanding the 
increased time and labor in chewing the cud of such tough material 
demanded ; and with respect to the value of the liquid manure, nothing 
need be added to the remark, that its qualities wiU, of course, greatly 
depend upon the nature of the food from which it is in part derived ; so 
that, whatever be the value of flax-straw when so used, as compared with 
other substances, the value of the excreta, as manure, will be in the same 
proportion. One remark may, however, here be made with respect to the 
money value of the straw, which, to cultivators, is of prim^ importance. 
A good crop of flax, such as spinners would give the best price for, would 
be too valuable for a farmer to use as food for cattle only ; and even in 
reference to the ultimate use of the fibre, when freed from the soluble, 
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nutritiye matter for paper-making, in the manner here proposed, the cost 
might, perhaps, be too great at present ; but the quality of straw that 
"would be of the highest value for making yarn would not be that which 
would be {x^ferred for food ; and for paper-making, the inferior would, in 
all probability, be quite as useful. It is a common complaint of persons 
attemptwg to grow flax in new districts, that they cannot And a market 
for it, and consequently many have been deterred from growing this plant 
by having no use for it, nor being able to sell it advantageously. Now, 
though the cultivators of flax generally will not be able to derive the full 
advantage of the proposed novel use of the straw by becoming paper- 
makers, yet it may oftentimes induce them to decide in favor of its culti- 
vation, to know that both the straw and seed may be used profitably as 
food, and that an irregular or ** ragged " crop, which would be of com- 
paratively little value to sell to the flax-spinner, would still prove remu- 
nerative to the grower. 

The liquid portion of the cow- dung having been separated by mechani- 
cal pressure, and conveyed into tanks, to be from thence distributed upon 
the land, the solid matter undergoes a washing in water, and is then 
subjected to the action of steam in closed vessels ; it is afterwards allowed 
to macerate in water for some days, (the length of time varying according 
to the atmospheric temperature,) so as to admit of a certain degree of 
fermentation^ and again washed, by which means the flbre is more perfectly 
freed from adventitious matteji which, being present, not only deteriorates 
the color of the paper, but greatly interferes with its quality in strength 
and softness. In this state it may be regarded as in the condition of what 
the manufacturers call <* half-stuff ;" and so far, the work of the rag-en-- 
gine'has been performed by the Uving machine; and the material is 
bleached, by means of some of the ordinary compounds of chlorine, to 
whatever extent may be desired. , 

NEW METHOD OF PRESERVING WHEAT. 

A Mr. Adams, in- a late number of The Journal of the London Society 
of Arts, has made a suggestion for a new kind of granary, by which he 
thinks that grain may be safely and eifectually preserved for any number 
of years. The great difficidty now is the natural moisture contained in 
all grain, and which it is never entirely divested of, by exposure to the 
atmosphere at the common temperature, this being the cause of much of 
the sour, jnusty flour found in market. 
The following are Mr. Adams's observations upon the subject : — 
" There does not seem to be any difficulty in the matter, if we divest 
ourselves of preconceived ideas of the notion that a granary or grain 
receptacle must necessarily be a building with a floor or windows more or 
less multiplied in altitude. AVe may reason by analogy as to what is the 
cheapest and most effective means of securing perishable commodities 
from the action of the atmosphere and vermin. In England we put our 
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flour in sacks. Brother Jonathan puts his in barrels, which does not 
thoroughly answer. * ♦ * If Brother Jonathan wishes really to pre- 
serye his flour or his * crackers * undamaged, he makes them thoroughly 
dry and cool, and hermetially seals them in tin cans. This also is a 
common process to prerent goods from being damaged at sea. 

«* There can be no doubt that if we were to put dry wheat in an her- 
metically sealed tinned case, it might be kept as long as the famed 
'mummy wheat* of Egypt. This will readily be admitted, but the 
expense would be queried. Let us examine into this. A canister is a 
metallic reservoir ; so is a gasometer ; so is an iron water-tank in a ship, 
at a railway station, or elsewhere ; and a cubic foot of water-tank on a very 
large scale will be found to cost very much less than a cubic foot of 
canister on a small scale. And if a bushel of wheat be more yaluable 
than a bushel of water, it will clearly pay to put wheat in huge canisters 
of iron. The wheat canister, in short, should be a wrought or cast metal 
tank of greater or less size, according to the wants of the owner, whether 
for the farmer's crop or the grain-merchanf s stock. 

" Tliis tank should be constructed of small parts, connected by screw- 
bolts, and consequently easily transported from place to place. The 
internal parts should be galvanized, to prevent rust, and the external part 
also, if desired. It should be hermetically tight at all the points, and the 
only opening should be what is called a man-hole — that is to say, a 
canisterrtop where the Ud goes on, large enough to admit a man. When 
filled with grain, the top should be put on, the fitting of the edge forming 
an air-tight joint. Wheat put dry into such a vessel, and without any 
vermin, would remain wheat any number of years. But an additional 
advantage to such a reservoir would be an air-pump, by the application 
of which, for the purpose of exhaustion, any casual vermin would be 
killed. If the grain were moist, the same air-pimip might be used to 
draw or force a current of warm air through it, to carry oflf the moisture. 
By this process, and subsequently keeping out the air, the grain might be 
preserved for any length of time. As the reservoir would be perfectly 
air-tight and water-tight, it might be buried in the ground with perfect 
safety ; and thus cellars might be rendered available for granaries, econo- 
mizing space of comparatively little value. The grain would be easily 
poured in from the surface ; and to discharge it, an Archimedean screw 
should be used. The size of the reservoir should be proportioned to the 
locality, and it should hold a specified number of quarters, so as to serve 
as a measure of quantity, and prevent the expense of meterage. * * ♦ 
If constructed above the ground, a stair or ladder must communicate with 
the upper part, and the lower part must be formed like a hopper, for the 
purpose of discharge. For many farm localities this arrangement might 
be best, and wheat might be thrashed into grain direct from the field and 
stored. * ♦ * Granaries of this description would occupy less 
than one-third the cubic space of those of the ordinary description, and 
their cost would be less than one-fifth. * * * With this security 
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for storing safely, a farmer would have less hesitation in sowing great 
breadths of land. He would not be driven to maricet under an average 
value, and might choose his own time for selling. The fear of loss being 
dispelled, people would buy with less hesitation, and the great food stores 
of the community would, by a wholesome competition, instire the great 
mass of the community against a short supply. But as long as uncer- 
tainty shall prevail in the storage of grain, so long will it be a perilous 
trade to those engaged in it, and so long will the food of the community 
be subject to a very irregular fluctuation of prices. There is nothing 
difficult in this proposition. It is merely aj^lying existing arrangements 
to imusual cases. There needs but the practical example to be set by 
influential people, and the great mass will travel in the same track. To 
the wealthy agriculturist it will be but the amplification of the principle 
of the tin-lined com- bin, that keeps out the rat from the oats of the stable. 
# « « Were this mode of preserving grain to become general, the 
facility of ascertaining stocks and crops after reaping would be very great. 
The granaries being measures of quantity, no hand-measuring would be 
needed, and the effects of wet harvest weather might be obviated." 

CARBONIZATION OP WOOD. 

Extensive experiments under the direction of the French Government 
have recently been made by Mr. Yiolette on the carbonization of wood. 
He has found that the carbonization of wood, effected by means of hot 
steam, commences at 150 deg., centigrade, but that coal gets friable and 
suited for the manufacture of the finer qualities of gunpowder only when 
the temperature of the steam reaches 280 deg. At 350 deg. the coal be- 
comes black, but at 1,000 and 1,500 deg. it gets very black, exceedingly 
compact, and very slightly inflammable. At the temperature when pla- 
tina melts, it gets so hard that it is difficult to break it ; it has a metalUc 
sound, and ceases to bum as soon as it is removed from the flame of a 
candle ; it is then Uke anthracite. At 280 deg. 40 per cent of charcoal is 
obtained ; at the highest degree of temperature it yields only 15 per cent. 
Slow carbonization produces more charcoal than a rapid (Hie. The coal 
obtained at 270 deg. contains 70 per cent, carbon, 27 water, and 1.6 hydro- 
gen. Charcoal produced at 350 deg., and suited for common cannon 
powder, contains 77 of carbon, 20 of water, and 2 of hydrogen. From 
that degree up to 1,500 deg. there is no more water found in the coal, and 
only few traces of hydrogen. When the steam is admitted into the retort 
containing wood, he was enabled to produce at 422 deg. charcoal of the 
same nature as coal carbonated in the ordinary way at 1,200 deg. The 
steam assists the decomposition of the wood, and carries off all the volatile 
■ substances. In closed retorts wood becomes almost fusible, resembling 
stone coal, but differing from it only in its composition. In Closer 
retorts, at a temperature of 180 degrees, the same kind of coal may be 
obtained as in a common way at 280 degrees. The absorption-of moist- 
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ure by coal diminishes in proportion to the temperature employed in 
its carbonization, but its power of conducting heat grows with the 
higher degree of temperature employed ; the power of conducting elec- 
tricity is also much increased by a higher temperature, and the electric 
light is more brilliant. 4[n proportion as the density of coal increases, the 
facility of burning decreases. Coal obtained at a low degree of heat is 
more inflammable than that carbonized at a higher degree. While coal 
obtained at a low degree of heat burns at 340 deg., coal for ammunition 
powder requires 370 deg. ; coal mad^ at 1,000 and 1,200 deg. burns only 
upon tin heated to cherry-red heat. Sulphur bums only at 250 deg., but 
it occasions the deflagration of saltpetre at 432 deg., while coal produ6es it 
at 380 deg. Thus in burning your powder it is the sulphur which first 
takes fire ; it ignites the coal, which in its turn communicates fire to the 
eialtpetre. 

It is to be remembered that* carbonization referred to by M. Violette 
was effected in closed retorts, by means of dry heated steam. The tem- 
peratures referred to are the centigrade. 

The improvements in the manufacture of powder, introduced at Es- 
querdes, in Prance, under the direction of M. Violette, and which have 
given to the products of this manufactory a reputation exceeding that of 
any other, depend on a new method of preparing the charcoal, which is 
obtained by calcination of the wood by means of a current of overheated 
steam. This charcoal, called carbon rotix, has but one objection — its price. 
To overcome this difficulty, M. Gossart has devised a method of executing 
this process by heating with gas, which saves about 80 per cent, of the cost 
of the process for heating the steam. 

It is apparent that this method is not only applicable to steatn and to 
carbonization, but may be employed with advantage whenever a fluid is to 
be heated. But the author has had in view specially the making of red 
chaiteoal, (carbon rotix,) and on this point it has been examined by the 
Committee of the Ordnance Department of France.. The following is an 
extract from the report of this Committee to the Minister of War : — 

** With the apparatus proposed 100 kilogrammes of wood may be car- 
bonized at once. The following is the method : The water for evaporation 
is injected through a pump whose piston is charged with a weight little 
above the force of tension desired for the vapor. The pressure causes the 
water to rise through a graduated orifice, in a series of tubes arranged like 
a ladder, and enclosed in tubes of- larger bore. These last convey the gas, 
and also serve for the condensation of the steam after it leaves the carbon- 
izing apparatus. The circulation goes on from above downwards. By 
this arrangement the cold water of the tubes will absorb the greater part of 
the heat of the gas and of the condensed water, thus heating itself more 
and more in its upward movement ; it finally reaches^ the temperature of 
ebullition, and is in part turned into steam in a serpentine with parallel 
tubes arranged so as to cover the top and sides of the furnace. The water 
yaporizes in these tubes, and is overheated in its passage across the metal 

6 
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turnings or'^granulatedTmetal with which they are'filled. The steam thus 
OTcrhea^ed is conducted into a reservoir of cast-iron, furnished with a ther- 
mometer and manometer indicating its heat and tension ; then it passes to 
the carbonizing apparatus. To pass out of this apparatus, the steam and gas 
are conducted in the enveloping tubes mentionlft above ; the condensed 
water and the gas, now nearly cold, pass out, to be rejected by an arrange- 
ment for this purpose at the lower part of the apparatus. The air for pro- 
moting the combustion is heated by passing along a portion of the walls 
of the chimney and the vent holes before arriving under the grating, by 
which means heat is economized. The following are the advantages of the 
method : — 

1. Only one fire is used for producing the overheated steam ; and a sin- 
gle fireman suffices. 

2. Only the amount of water actually necessary for producing the steam 
is heated, and just as it is required. 

3. The greater part of the heat is][utilized, which was]_before carried off 
by the steam and gas and totally lost. 

4. The use of metallic furnaces rendeis it easy to multiply the heating 
surfaces, and at little cost. 

6, The heating is regular, the temperature very equal, and the products 
obtained are uniform. 

6. The best heating effects are obtained by the arrangement for bringing 
the hot air under the grating. 

The Conmiittee hence recommend an approjlriation to enable the powder 
establishment of Esquerdes to make these arrangements. The appropria- 
tions have accordingly been authorized." 

GIGANTIC CLAY MODELS. 

Among the novelties of the new English Crystal Palace, are clay models 
of various forms of extinct animals, constructed of the natural size, and 
perfect in all their anatomical^ details and in the 'characteristic' features 
peculiar to the living animals. Some of these models contain thirty tons 
of clay, which have to be supported on four legs, as their natural history 
characteristics would not allow of recourse being had to any of the 
expedients for' support allowed to sculptora.'in ordinary cases. In the 
instance^of the Iguanodon,[this was no less than building a house upon/our 
columns, as the quantities of material of which the standing Iguanodon is 
composed consist of four iron columns nine feet long by seven inches in 
diameter, 600 bricks,^660 five-inch half-round drain tiles,'900Tplain tiles, 
38 casks of cement, and 90 casks of broken stone, making a'total of 640 
bushels of artificial /stone. This, with 100 feet ""of iron hooping, and 
20 feet of cube] inch '^bar, constituted the bones, sinews, andj^muscles of 
this large model, the largest of which there was any record of a casting 
having been made. 
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NOVEL CHIMNEY CONSTRUCTION. 

The Boston Gag Company have recently erected a chimney upon a 
somewhat novel plan. The chimney has two levels, and is 170 feet high 
from the lower one. It is well known that the draught depends mainly on 
the warmth of the flue. At the base, of course, in ordinary chimneys, 
the air is warm, and the smoke ascends lightly, but on reaching a con- 
siderable height the air becomes cold and the draught ceases. To improve 
the draught, this principle is employed. The chimney is circular, and is 
incased by a^square structure, which rises from the base to the top of the 
chimney ; this case or exterior wall is hollow, filled with air, and hermeti- 
cally sealed, and, according to a well-known philosophical principle, 
becomes filled with hot air ; this air space of course keeps the flue warm. 
The chimney, will probably cost about $5,000. 

MANUFACTORY OF BEET ROOT SUGAR IN FRANCE. 

The quantity of sugar made from beet root, to the end of the fourth 
month of the season, February, 1854, was 73,987,419 kilogrammes, being 
very nearly equal to the entire season of September, 1-852, to September, 
1853. No branch of commerce in France has been so successful as the 
fabrication of sugar from beet root. The original discovery of the 
process was due to M. Thiery, a common clerk in the office of the prefect 
of Lille, and who shortly after became director of the first beet root sugar 
factory erected in France at Passy, and who, as a reward for his valuable 
invention, received from the Minister of the Interior, in the year 1810, the 
sum of three hundred francs. — Brussels Herald. 

Schuetzembach, a French manufacturer, well known by his improve- 
ments in the beet sugar manufacture, has lately made a very important 
improvement in this branch of industry, which is spoken of with enthu- 
siasm by the French papers, as insuring great economy in the manufacture 
of sugar. The improvement consists in a new mode of lixivating or washing 
the pulp instead of pressing it by means of hydraulic presses — an apparatus 
large enough to work 100,000 to 120,000 pounds of beet-pulp in twenty- 
four hours can be constructed and put up for $1,200 ; the same quantity 
of pulp would require six hydraulic presses, costing $5,000. The cost of 
keeping these presses in repair averages about 20 per cent., whereas in 
the new apparatus the repairs will amount to about five per cent. To work 
six hydraulic presses requires six-horse power ; the new plan rehires but 
two. This improvement affords not only great economy in the first 
establishment of a sugar manufactory, in keeping it in order, in horse 
power and manual labor, but |it enables the manufacturer to extract 20 
per cent, more 'sugar from the same quantity of pulp than by the old 
process. , 
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80AF A8 A MEANS OF ART. 

Dr. Pergoson Bnmson, of Sheffield, writing in the Journal of the So- 
ciety of Arts, says : ** SeTeral years ago, I was endeavoring to find an 
easy substitute for wood engraving, or rather to find out a substance more 
readily cut than wood, and yet sufficiently firm to allow of a cast being 
taken from the surfetce when the design was finished, to be reproduced in 
type-mstBl, or by the electrotype process. After^ trying various substances, 
I at last hit upon one which, at first, promised success, viz. : the very 
common substance called soap ; but I found that much more skill than I 
possessed was required to cut the fine lines for surface printing. A very 
little experience with the material convinced me, that, though it might 
not supply the place of wood for surface printing, it contained within 
itself the capability of being extensively applied to various useful and 
artisfic processes in a manner hitherto unknown. Dye-sinking is a tedious 
process, and no method of dye-sinking that I am aware of admits of free- 
dom of handling. A drawing may be executed with a hard point, on a 
smooth piece of soap, almost as readily ,^as freely, and in as short a time 
as an ordinary drawing with a lead penciL Every touch thus produced 
is clear, sharp, and well defined. When the drawing is finished, a cast 
may be taken from the surface in plaster, or, better still, by pressing the 
soap firmly into heated gutta percha. In gutta percha, several impressions 
may be taken without injuring the soap, so as to admit of * proofs ' being 
taken and corrections made — a very valuable and practical good quality in 
soap. It will even bear being pressed into melted sealing-wax without 
injury. I have never tried a sulphur mould, but I imagine an impression 
from the soap could easily be taken by that method." Dr. Branson has 
also employed beeswax, white wax, sealing wax, lacs, as well as other 
plastic bodies ; and in some of these cases, a heated steel knitting needle, 
or point, was substituted for the ivory knitting needle. He has sent sev- 
eral specimens to the Society of Arts, which show that, from the gutta 
percha or plastic cast, a cast in brass may be obtained, with the impression 
either sunk or in relief. 

THE NEW PROCESS OF PRINTING FROM NATURE. 

The Director of the Imperial Printing Office of Vienna has invented, 
and brought into successful working, a means of producing embossed fac- 
similes of objects, which it is attempted to make subservient to the pur- 
poses of natural history illustration. Substantially the same invention 
has also been made and patented in England, (See Annual Scientific Dis- 
covery, 1854, pp. 96-97,) and introduced into practical working, by 
Bradbury & Evans, of Manchester. More importance has, however, been 
attached to this invention than it is fairly entitled to ; but, so far as 
regards its economy and usefulness, in such cases as the production of 
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pattern-'books for lace manufacturers, vre see no reason to doubt Its success. 
It can never supersede the work of the draftsman in books of science. 
Messrs. Bradbury & Evans's folio plates would form an admirable substi- 
tute for an herbarium, if they could produce fac- similes in relief of all 
plants alike, with their botanical detail in its natural condition ; but the 
objects represented have to be submitted to an amount of pressure which 
destroys all the parts not hard enough or flat enough to resist it, so that 
we have merely representations of crushed plants. The process is as fol- 
lows : The specimen is placed on a polished steel plate, and upon this is 
placed a polished plate of soft lead. The plates are then passed, sandwich- 
like, between the cylinders of an ordinary copper-plate printing press, 
subject to a pressure of 800 to 1000 hxmdred weight, and the softer of the 
two metal plates, being sensitive of the faintest impression, affords a beauti- 
ful matrice for the casting of a type-plate, fqom which a fac- simile of the 
object may be printed. The embossed printing for the use of the blind 
suggests a resemblance. Impressions of hard subjects, such as fossil flsh, 
have been procured by taking a cast of them in gutta percha, and sub- 
mitting that to the sandwich-pressing process in place of the object. A 
very clever fac-simile of a crushed plant is produced, and all the detail 
that can resist crushing is impressed on the lead with a fidelity and 
promptness quite beyond the reach of manupulation ; but it is obvious that 
only such thin and delicate subjects as sea- weeds or macerated leaves can 
escape destruction in the process. No sufficient detail of the flower or 
fruit of a plant can be produced for botanical purposes. 

GLYPTOGHAPHY. 

This art is the lUvention of Mr. John Doulevy, of New York, and its 
object is to produce colored impressions at a comparatively small expense, 
and with a precision and elegance of finish which have hitherto been 
unattainable by the processes of engraving or lithography. Its principal 
characteristic is the use of intaglio types instead of the ordinary types in 
relief, combined with peculiar plastic processes, by which colored plates, 
adapted to every variety of chromatic effect, can be printed by the operation 
of the common typographic press. Hitherto typography has been limited to 
impressions of a uniform color, without aiming at illuminated letters or 
pictorial embellishments. In Chromo-glyphotype, the process is directly 
the reverse of ordinary typography, or printing in relief. The relief 
types are raised above, the intaglio types are sunken into, the surface of 
the plates. The impression produced from relief type is taken from the 
letter, leaving it without back-ground. The impression produced from 
intaglio type is taken from the entire sur£Eice of the block in which the 
letter is engraved, presenting the letter in the midst of a back- ground, either 
plain, or with any variety of ornament, as may be desired. Thus is given 
a uniform, unbroken, equally-tinted surface, in which the letters appear 
as if they were etched upon a copper plate, sunk into the body of a wood 
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engraying, or drawn upon a colored lithographic stone — ^the only difference 
being the accuracy and beauty of the impression. But this is not all. 
The method just described is connected with another invention, based on 
the typographic principle of combination and distribution, but in which- 
an alphabet of artistic forms is combined and distributed instead of 
letters, 

THEBMOGSAPHY. 

This is the designation bestowed by M. Felix Abate on a method lately 
discoyered by him for transferring figures and tracings, whether natural or 
artificial, to wood, calico and i>aper, directly from the objects themselyes, 
provided these possess, or are capable of being converted into, plane 
surfaces. This invention is an ofishoot of the mode employed in Birming- 
ham and Sheffield for transferring raised patterns, such as lace to metal, 
by means of pressure ; but instead of this transfer of the figure from the 
natural object, say a feather, to the soft metal, thence to an electro- 
copper plate, and at last to the paper, M. Abate proposes to print directly 
firom the objects themselyes, and has exhibited to the Society of Arts some . 
imitations of veneer and of inlaid work taken on sheets of wood, calico 
and paper, and which he states were procured by the following process : 
The sheet of veneer or inlaying to be copied* is to be exposed for a few 
minutes to the vapor of hydrochloric acid. The inventor names also 
sulphuric acid vapors ; but this must be a mistake, this acid not emitting 
fumes at common temperatures ; or it is to be damped with either of these 
acids diluted, and the excess of moisture carefully wiped off. The sheet of 
veneer is then laid upon one of calico or paper, and an impression struck off 
by a common printing-press ; this impression remains invisible until, as 
with many of the sympathetic inks, it is exposed to the action of heat, 
which is to be applied immediately after the sheet is printed off, when a 
perfect impression of all the marks, figures, and convoluted lines of the 
veneer is instantaneously produced. This may be repeated for an almost 
indefinite nimiber of times, wetting the veneer occasionally with the dilute 
acid, without the impression growing fainter. The designs thus produced 
all exhibit a general wood-like tint, most natural when oak, walnut, maple, 
and the light-colored woods have been employed ; the darker woods, as 
mahogany, rosewood, &c.f may be printed on cloth or paper, dyed or 
stained to a light shade of the ground color of the particular wood. 

These impressions show an inversion of tints in reference to the original 
wood — the light parts being dark, and vice versa; but this does not 
interfere with the general effect. Should, however, a true image be 
desired, the inventor damps the wood-surface with a solution of ammonia, 
and then prints on the cloth or paper previously wetted with the dilute 
acid, and exposes to strong heat as before, when, he states, the effect will 
be a true representation of the wood. 

This process will undoubtedly prove useful in decoration, since it 
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obviously affords us the means of multiplying, at yery little cost, accurate 
copies of rare and costly woods, marquetrie, mosaic, and inlaid work 
generally, the which may be used for paper hangings, as wainscoting and 
panelling; or, if well varnished with hard varnish, serve for many 
descriptions of " occasional furniture," toys, and boxes of various kinds, 
for which purpose choice veneers are now employed ; thus furnishing 
a great variety of cheap and tasteful things at a cost within the reach of 
people of limited means. 

M. Abate also describes another process he calls metaUoffraphy, or rent- 
ing on metallic surfaces from engraved wood blocks. In this process the 
block is damped with a solution of such salts as are decomposed^by 
contact with certain salts ; as, for instance, the salts of copper, antimony, 
&c., applied to the block and printed on 2anc and tin; or of hydro- 
Bulphuret of ammonia, on copper, brass and silver ; salts which deposit 
either an adherent metallic pellicle, a film of colored metallic oxide, or 
stain the metal by the formation of a sulphuret ; thus producing the figure 
c^t on the block as in ordinary printing. 

Galvano-plct8tic Niello, — Niello, a peculiar style of enamelling, consists 
in engraving or stamping figures on a plate of silver or gold, and then 
filling the incised lines, or .^impressed pattern, with a sort of enamel^ 
differing, however, from true enamel, which is a kind of glass, by being 
formed of a mixture of the sulphurets of lead, silver and copper. This 
mixture is of a black color — hence the name niello, from nigellum, derived 
from niger, black — and when melted into the intagUo parts of a plate, 
gives it somewhat the appearance of an inked engraved copper plate. A 
new kind of niello work has lately been introduced on the Continent,* in 
which, however, the figures are not produced by an enamel of sulphuret 
of silver, as in the true niello, but by a different-colored metal : thus on a 
plate of gold may be produced fine engravings, the lines of which are in 
silver, and so on. ♦ * * Many highly ornamental and useful appli- 
cations might be made of these processes, especially in the manufac- 
ture of church furniture. Instead of simply engraving the name^and 
legend upon pieces of plate presented to persons, it might be put in letters 
of gold at very littie more expense. — Mining JoumcU, 

GBEAT OEGAN AT LIVERPOOL. 

The following particulars of interest are published concerning the 
monster organ recentiy placed in the Towti Hall of Liverpool, by Mr. 
WiUis :— 

The instrument consists pf four rows of keys, from G to A, t. e. GG to 
A in altissimo, 63 notes ; and two octaves and a half of pedals, from C to 
F, i, e, CCC to F, 30 notes. There are 108 stops and 8,000 pipes, varying 
in length from 32 feet to three-eighths of an inch, ten octaves apart. The 
grand source of wind is from two immense bellows, each having three 
feeders, placed in the vaults below the floor of the hall. These are blown 
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by a steam-engine, consisting of a pair of oscillating cylinders. There 
are besides twelve other bellows, or reservoirs, each giving its own appro- 
priate pressure of air to those stops or pipes which it supplies. The pneu- 
matic lever is applied to each of the manuals distinctly, and also distinctly 
or separately to the manual couplers. To the pedal organ there is a double 
set of penumatic levers ;^but the most elaborate use of this power is found 
in its application to the combination of stops ; here we have it exhibited 
in a compound form to each organ individually, and to the -whole collec- 
tively, where by one operation the player is enabled to produce a combi- 
natioQ of stops upon the entire instrument at once. This movement 
appears in a series of six handsome gold- gilt knobs, placed immediately 
under each set of manuals, at about two keys' distance from each other, 
occupying a central position, always within reach of one . or other of 
the performer's thumbs. The pneumatic lever is also applied to the 
opening and shutting of the swell louvres and some other less important 
purposes. 

ON THE C01*LECTI0N AND VALUE OF STATISTICAL INFORMATION. 

The Earl of Harrowby, President of the British Association, in his 
annual address, thus adverts to the labors of the statistical section of that 
body ; his remarks apply to all societies of like character, and especially 
controvert the position of those who regard the accumulation of such 
information as of little or no value : — 

** Who shall separate political altogether from the influences of physical 
geography, or ethnology from physiology, or the destinies of man upon 
this globe from the s^dy of his physical nature ? By its employment of 
,the doctrine of probabilities, one branch of statistics is brought into imme- 
diate contact with the higher mathematics, and the actuary is thus enabl^ii 
to extract certainty in the gross out of uncertainty in the detail, and to 
provide man with the means of securing himself against some of the worst 
contingencies to which his life and property are exposed. In fact, statis- 
tics themselves are the introduction of the principle of induction into the 
investigation of the affairs of human life — an operation which requires the 
exercise of at least the same philosophical qualities as other sciences. It 
is not enough, in any case, merely to collect facts and reduce them into a 
tabular form. They must be analyzed as well as compared ; the accom- 
panying circumstances must be studied, (which is more difficult in moral 
than in material investigations,) that we may be sure that we are (that is 
to say, in reality calling the same things by the same names) treating of 
the same facts under the same circumstances ; and all disturbing influences 
must be carefully eliminated before any such pure experiment can be got 
at as can fairly be considered to have established a satisfactory conclusion. 
In some cases this is easier than in others. In regard to the probabilities 
of life or health, for instance, there are, at least, no passions or prejudices, 
no private interests at work, to interfere with the faithful accumulation of 
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the facts ; and if they be mimerous enough, it might be supposed that 
their number would be a sufficient protection against the effect of any 
partial disturbances. But even here, caution, and special as well as exten- 
sive knowledge, are required. There are disturbing influences even here 
— habits of life, nature of employment, immigration or emigration, igno- 
rance or mis-statement of age, local epidemics, &c., which leave sources of 
error in even the most extended investigations. Still results are attained, 
errors are more and more carefully watched against, and tdlowed for, or 
excluded, and more and more of certainty is gradually introduced. And 
here I should not omit to notice the valuable serviaes of the Society of 
Actuaries. They discuss all questions to which the science of probability 
can be applied, and that circle is constantly extending; assurance in 
all its branches, annuities, reversionary interests, the laws of population, 
m^ortaUty, and sickness ; they publish transactions, and, what is of the 
greatest importance in this, as indeed of any branch of inductive science, 
they hold an extensive correspondence with foreign countries. In fact, 
«they are doing for the contingencies of human life, and for materials 
apparently as uncertain, something like what meteorology is doing for the 
winds and waves. . 

What shall I say of the statistics of crime, of education, of pauperism, 
of charity, at once and reciprocally the effect and the caiise of that 
increasing attention to the condition of the people which so favorably 
distinguishes the present age ? Who can look at the-mere surface of socie- 
ty, transparently betraying the abysses which yawn beneath, and not<lesire 
to know something of its secrets, to throw in the moral drag, and to 
bring to the lighf of day some of the phenomena, the monstrous forms of 
misery and vice, which it holds within its dark recesses. And who can look 
at these things, no longer matter of conjecture, but ascertained, classed, 
and tabled, without having the desire awakened or strengthened to do 
something towards remedying the evils thus revealed, and without feeling 
himself guided and assisted towards a remedy ? Yet here, more than in 
other cases, should a man suspect himself ; here should he guard himself 
against hasty conclusions, drawn from the first appearance of the resiQts ; 
for here are disturbing influences most busily at work, not only from 
without, but from within ; not only in the nature of the facts themselves, 
but in the feelings, passions, prejudices, habits, and moral constitution of 
the observer. 

Still, the tabling of the facts is of infinite importance. -If th«y disturb, 
as they are sure to do, some feeling, some prejudice, some theory, some 
conviction, it will be felt that, any how the facts have to be accounted for, 
further investigation will follow ; and if it appear that no correction is 
required, the truth will be established, and the hostile theory will, sooner 
or later, give way and disappear. In these things it is, of course, more 
than usually important that the facts to be selected for collection shoidd 
be such as are, in their own nature and under the circumstances, likely to 
be ascertained correctly, and that the business of collection should be in 

6* 



130 ANNUAL OP BCIENTIPIC DISCOVERY. 

the hands of those who hare no bias to do it otherwise than fairly, no 
interest in the result. 

Nor can I, while speaking of statistics, avoid referring to the Statistical 
Congress which took i^ce at Brussels about this time last year ; which 
Jiad mainly for its object, to produce uniformity among different nations, 
in the selection of the facts which they should record, and in the manner 
of recording them ; without which, indeed, no satisfactory comparisons 
can be established, no results can safely be deduced. To bring about such 
a uniformity absolutely, is, I am afindd, hopeless ; inasmuch as the grotmds 
of difference are, in many cases, so deeply embedded in the laws, the msti- 
tutions, and the habits of the different countries, that no hammer of the 
statist is likely to remove them. 

To understand, however, the pcMuts of difference, even if they are not 
removed, is, in itself, one great step towards the object. It at least pre- 
vents false conclusions, if it does not fully provide the means of establish- 
ing the true ones. It gets rid of sources of error, even if it fails of giving 
the full means of ascertaining truth. Take, for instance, the case of crim- • 
inal statistics. We wish to ascertain the comparative prevalence of differ- 
ent crimes, either at different times or in different countries. For this 
purpose, must we not know under what heads the jurists and statists of 
the times or countries to be compared array the various offences which 
are recorded ; with what amounts of penalty they were visited ; and with 
what rigor, from time to time, the penalties were enforced } 

That which is called manslaughter in one country, and assassination in 
another, is called murder in a third. That which, in one country, is pun- 
ished with death, in another is visited by imprisonment. The bankruptcy 
which, in one country, is a crime^ in another is a civil offence. The juve- 
nile offences, which in one country are punished by imprisonment, and 
swell the criminal calendar, in another are treated, as they should in many 
cases be, only as a subject of compassion and correction, — take no place in 
the criminal calendar at all. 

Indeed, it is one of the difficulties which beset a large proportion of 
these investigations, whether into morals, health, education, or legislation, 
and which must always distinguish them from those which deal either 
with matter or defined abstractions, that, in using the same terms, we are 
often uncertain whether we mean the same thing ; whether, in fact, when 
we are using the same denoniinations, the same weights and measures are 
really employed. Such conferences, however, as those of Brusfsels, tend 
much to limit the extent of error. 

With regard to the statistics of agriculture, the main object is, to pro- 
cur6^uch a knowledge of the facts as shall guide the operations of the 
consumer and the merchant. I would suggest that they should be taken 
and published at two periods of the year, once in the spring, recording 
the extent of soil devoted to each kind of grain, — a fact easily ascertained ; 
the second time as soon as the harvest is concluded, — announcing the 
amount of the crop, as ascertained on several specimen fields, imder differ- 
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ent circumstances of soil and climate, and applying it, in due proportion, 
as a multiple to the acreage already published. A really accurate census 
of the harvest is, I believe, impracticable, at least within the period vsrhich 
-would ilone make it valuable for present use ; and the approximation 
which I have suggested would, I conceive, be adequate to the purpose." 



CURIOSITIES OF THE ENGLISH CENSUS. 

The English census of 1851, it is well known, by a most careful and 
pre-arranged method, was taken over the whole kingdom, during a single 
day and evening, viz., that of the 30th of March. The complete returns 
furnish much information of a curious as well as useful character. The 
total population of the kingdom was found to be as follows : — 





liales. 


Feo^ales. 


Total. 


England, . 

Scotland, . 

Wales, . 

Islands, . 

Army, Navy, and) 
Merchant Service, ) 

Totals, 


8,281,734 

1,375,479 

499,491 

66,864 

162,490 


8,So,154 

1,513,263 

506,230 

76,272 


16,921,888 

2,888,742 

1,006,721 

143.126 

162,490 


10,386,048 


10,735,919 


21,121,967 



The census illustrated this 21,000,000 of people by an allusion to the 
Great Exhibition. On one or two occasions 100,000 persons visited the 
Crystal Palace in a single day; consequently 211 days of such a living 
stream would represent the number of the British population. Another 
way of realizing 21,000,000 of people was arrived at by considering their 
numbers in relation to space : allowing a square yard to each person, they 
would* cover seven square miles. A further illustration ; if all the people 
of Great Britain had to pass through London in procession four abreast, 
and every facility was afforded for their free and uninterrupted passage for 
12 hours daily, Sundays excepted, it would take nearly three months for 
the whole population of Great Britain to file through at quick march, /owr 
deep. The excess of females in Great Britain was 512,361, or as many as 
would have filled the Crystal Palace five times over. The proportion be- 
tween the sexes was 100 males to 105 females, a remarkable fact when it 
was considered that the births during the last 13 years had given the 
reversed proportion of 105 boys to 100 girls. The annexed statement ex- 
hibits the population of Great Britain at each census from 1801 to 1851 
inclusive : — 
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Tears. 


Hales. 


Females. 


Total. 


1801 . . . 


6,368,703 


5,548,730 


10,917,433 


1811 . . . 


6,111,261 


6,312.859 


12.424,120 


1821 . . . 


7,096.053 


7,306,590 


14,402,643 


1831 .. . 


8,133,446 


8,430,692 


16,664,138 


1841 .. . 


9,232,418 


9,561.368 


18,813,786 


1851 .. . 


10,386,048 


10,735,919 


21,121,967 



The increase of population in the last half century was upwards of 
10,000,000» and nearly equalled the increase in all preceding ages, notwith- 
standing that millions had emigrated in the interval. The increase still 
continued, but the rate of increase had declined, chiefly from accelerated 
emigration. At the rate of increase prevailing from 1801 to 1851, the 
population would double itself in 621^ years. 

The number of persons absent from Great Britain on the night of the 
30th of March, 1861, was nearly 200,000 :— viz., army, navy, and mer- 
chant service, 162,490 ; and British subjects resident and travelling in 
foreign countries, 33,775. 

The number of the houseless classes, ». e, of persons sleeping in bams, 
tents, and the open air, on the night of the census, was 18,249. The 
following table gives the number of these classes, together with those 
sleeping in barges and vessels : — 



Persons sleeping in 


Males. 


Females. 


Total. • 


Barges, . 
Bams, . 

Tents or open air, ■ 
Vessels, . 

Totals, . 


10.395 
7,251 
4.614 

48,895 


2.529 
2,721 
3,663 
2,853 


12,924 
9.972 
8,277 

51,748 


71,155 


11,766 


82,921 



The following table gives the number of houses in Great Britain in 
1861 :— 





Inhabited. 


Uninhabited. 


Building. 


England, 
Scotland, . 
Wales, . 
Islands, 

Totals, . , 


8,076,620 

370,308 

201,419 

21,845 


144,499 

12,146 

8,995 

1,095 


25.192 

2,420 

1,379 

203 


3,670,192 


166,735 


29,194 
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About 4 per cent, of the houses in Great Britain were, unoccupied in 
1851, and to every 131 houses inhabited or uninhabited there was one in 
course of erection. In England and Wales, the number of persons to a 
house was 6,5 ; in Scotland 7.8, or about the same as in London ; in Edin- 
burgh and Glasgow the numbers were respectively 20.6 and 27.5. Sub- 
joined is a statement of the number of inhabited houses and families in 
Great Britain at each census, from 1801 to 1851, — also of persons to a 
house, excluding the islands in the British seas. 



Years. 


Inhabited 
llouses. 


Families. 


Persons to a 

Huuse. 


1801, . . . 
1811, . . . 
1821, . . . 
1831, . . . 
1841, . . . 
1851, . . . 


1.870,476 
2,101,597 
2,429,630 
2,850,937 
8,446,797 
3.648,347 


2.260,^ 
2,544,215 
2,941,383 
3.414,175 
(No- returns.) 
4,312,388 


56 
6.7 
5.8 
6.7 
6.4 
6.7 



The number of inhabited houses had nearly doubled in the last half- 
century, and upwards of two million new families had been founded. 
67,609 families, taken at hazard, were analyzed into their constituent parts, 
and they gave some curious results. About 5 per cent, only of the families 
in Great Britain consisted of husband, wife, children, and servants, 
generally considered the requisites of domestic felicity ; while 893 families 
had each ten children at home, 317 had each eleven, and 64 had each 
ttoelve. The number of each class of institution, and the number of per- 
sons inhabiting them, are annexed : — 



Class of Institution. 


Number 
of Instt- 
tutious. 


Ko. of Persons inhabiting them. 


Males 

• 


Females. 


Total. 


Barracks, . 
Workhouses, . . 
rrisons, . 
Lunatic Asylams, . 
Hospitals, 
Asylums, etc.. 

Totals, , . 


174 
746 
257 
149 
118 
573 


44,833 
65,786 
24,593 
9,753 
5,893 
27,183 


9,100 
65,796 

6,369 
11.251 

6,754 
19,548 


,53,933 
131.582 
30,959 
21,004 
11,647 
46,731 


2,017 


178,041 


117.815 


295,856 



Of these 295,856 persons,' 260,340 were inmates, and 35,516 officers and 
servants. The excess of males in the prisons arose from the fact that 
crime was four times as prevalent among males as among females. 

It was mentioned as a curious trait of gypsy feeling, that a whole tribe 



134 ANNUAL OP SCIENTIFIC DISCOVERY. 

struck their tents, and passed into another parish, in order to escape enu- 
meration. 

The number of cities and towns ot various magnitudes in Great Britain 
was 815 :~yiz., 580 in England and Wales, 225 in Scotland, and 10 in the 
Channel islands. The town and country population was equally balanced : 
lOi millions against lOi^ millions. The density in the towns was 3,337 
persons to the square mile ; in the country only 120. The average popu- 
lation of each town in England and Wales was 15,500 ; of each town in 
Scotland, 6,654. The average ground area of the English town Was four 
and three-fifths miles. 

In 1851, Great Britain contained 70 towns of 20,000 inhabitants and 
upwards. There was an increasing tendency of the people to concentrate 
themselves in masses. London extended over an area of 78,029 acres, or 
122 square miles, and the number of its inhabitants, rapidly increasing, 
was 2,362,236 on the day of the last census. A conception of this vast 
mass of people might be formed by the fact, that if the metropolis was 
surrounded by a wall, having a north gate, a south gate, an east gate, and 
a west gate,'and each of the four gates was of sufficient width to allow a 
column of persons to pass out freely /owr abreast, and a peremptory necessity 
required the immediate evacuation of the city, it could not be acconaplished 
under four-and-tu>enty hours, by the expiration of which time the head 
of each of the four columns would have advanced a no less distance than 
seventy -Jive miles from their respective gates, all the people being in dose 
file, four deep. 

The 624 districts of England and Wales classed in an order of density 
ranged from 18 persons to the square mile in Northumberland, to 185,751 
in the East London district. In all London there were 19,375 persons to 
the square mile. In 1801 the people of England were on an average 153 
yards asunder, in 1851 only 108 yards. The mean distance between their 
houses in 1801 was 362 yards, in 1851 only 252 yards. In London the 
mean proximity in 1801 was 21 yards, in 1851 only 14 yards. The 
number of islands in the British group was stated at 500, but inhabitants 
were only found on 175 on the day of the census. 

The precautions taken by government to secure extreme accuracy were 
very great ; they involved the final process of a minute examination and 
totaling, at the Census Office, of 20,000,000 of entries, contained on 
upwards of 1,250,000 pages of the enumerators' books. The latter were 
upwards of 38,000 in number. 

In the collection of the census, the first step taken by the enumerators 
was to deliver to every occupier of a house or tenement a householder's 
schedule. Upon this schedule inquiry was made as to the name, relation 
to head of family, condition, sex, age, occupation, and birthplace of 
every person in Great Britain, and also as to how many of them were 
blind, or deaf and dumb. For the use of the poorer native population of 
Wales, a certain number of the forms was printed in the language of 
that country. The total number of schedules forwarded from the census 
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office was 7,000,000, weighing nearly 40 tons ; or, if the blank enumeration 
books and other forms be included, upwards of 52 tons. The schedule 
was to be filled up on the night named. No one present on that night 
was to b6 omitted, and no person absent was to be included, except police- 
men and others on night duty ; and miners, potters, and other work- 
people usually engaged at their labor during the night, and regularly 
returning home in the morning ; persons trayelling were enumerated at 
the hotels or houses at which they might stop on the following morning. 

At the same time that these schedules were distributed, the enumerators 
delivered forms for collecting information respecting places of worship, 
scholastic establishments, and miscellaneous institutions, but it was 
optional with the respective parties to decline making these returns if 
they thought proper. 

When a house was uninhabited, or in process of building, the •numera- 
tors made a note of such a case upon the schedule last collected, by which 
means the unoccupied houses, and houses in course of erection, were 
enumerated. The number of inhabited houses was indicated by the 
number of householders' schedules filled up. 

Having collected all the schedules, and copied them into books prepared 
after a certain form, the enumerators summed the various totals in their 
respective districts. The totals thus obtained expressed the number of 
persons who were inmates of dwelling-houses on the night of the census, 
with the special addition of certain classes on night duty ; but several 
classes had yet to be enimierated — viz. : the persons who, on the night 
named, slept or abode either in barges, boats, or other small vessels remain- 
ing stationary on canals or other navigable streams, in bams, sheds, and the 
like, and in tents or in the open air. The number of these in each district 
was estimated by the respective enumerators ; the estimate, however, was 
not to include people in coasting or other sea-going vessels, as they would 
be dealt with by other means yet to be described. 

The enumerators were allowed one week for the transcription of the 
contents of the householders' schedules into ' the enumeration book, and 
for the completion of the various summaries and estimates. The schedules 
and book, together with the returns relating to schools and places of 
worship, were then forwarded to the respective registrars, and the duties of 
the 38,740 enumerators terminated. The census returns were now in the 
hands of 3,220 registrars, or dividers of districts. 

The registrars immediately conmienced a careful and systematic exami- 
nation and revision of the documents described, directing their attention, 
according to instructions, to nine specially defined points in respect to 
them. They then prepared a summary of the statements of the enume- 
rators in their respective districts, and transmitted them, together with the 
eniuneration books, to the superintendent-registrar, for a further revision 
by that officer, forwarding the householders' schedides and returns for 
places of worship and schools direct to the census office. With the 
completion of these duties, for which a for^tnight was allowed, the 
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functions of the 3,220 registrars, op dividers of districts, ceased. The 
summaries and enumeration books (as far as England and Wales were 
concerned) were now in the hands of 624 superintendent-registrars. 

The chief duties of the superintendent-registrars were to expedite the 
investigation, but they had also further to revise tlie summaries and^ 
enumeration books, and to transmit them to the census office, there to 
undergo a still further revision before the commencement of the abstracts. 



CURIOSITIES OP THE AMERICAN CENSUS. 

Prom the'Statistics collected under the seventh census t>f the United 
States, the following interesting facts have been deduced : — 

1. Law of Growth.' — This has been so uniform that the general ratio is 
a well-known fact ; but the mode in which that growth has been made is 
very little known. Many persons have given too much weight to immigra- 
tion, and others have supposed the increase of the African race more rapid 
than it is. Mr. Darby, in his " View of the United StcUea,** gave the law 
of population to the year 1940, which, although published twenty years 
ago, gave the population of 1850 but a milUon and a half beyond what it 
is ; and the whole error was in the estimate of the African race, which he 
made 5,700,000, when it is really but 3,636,000. There has been a 
tendency at all times to exaggerate the increase and impcnrtance of ^the 
African as well as the immigrant population. Neither of them can ever 
occupy any thing but a subordinate position in a nation whose whole 
genius and institutions ure so completely Anglo-American. This fact the 
census demonstrates. 

The number of inhabitants prior to the Kevolution cannot be obtained 
with accuracy ; but since 1780 we have it with great exactness. Taking 
the decimal periods, we ascertain a very uniform law of progression, thus : 



In 1790 
In 1800 
In 1810 
In 1820 
In 1830 
In 1840 
In 1850 



. 3,929,827 

. 5,305,925 — Increase 35 per cent. 
. 7,239,814— Increase 36 per cent. 
.9,638,131 — Increase 33 per cenL 
.12,866,920— Increase 33| per cent 
.17,062,566— Increase 32^ per cent. 
.23,191,876— Increase 36 per cent. 



The law of growth has, for sixty years, been but slightly variant from 34 
per cent. This is so fixed and certain that, allowing for a very little dimi- 
nution of ratio, we may assume 33 and one-third per cent, (or one-third the 
existent population) as the decimal increase of growth for the next half 
century. We may predict, with almost certainty, that in 1910 (sixty 
years) the American Republic will have one hundred and twenty millions 
of people — an empire which, when its vigor, resources, and institutions are 
considered, will in power exceed any thing which exists, or has existed, 
among nations. 
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2. The Law of Ntimerical Relation between the Sexes, — There Is a natural 
law of relations between the sexes, which is found to vary at different 
ages, according to the different dangers to which they are exposed. This 
is one of the most curious of the %iatural laws, and one of the most 
interesting — demonstrating the admirable economy of adaptations between 
the several parts of the natural system. If the number of males and 
females bom was exactly equal, the result would be, that, before they 
reached naiddle age, the female sex would be reduced too low, and become 
inadequate to the purposes which it has to fill. In fact, the number of 
znales born is always greater than the females by about four per cent. To 
illustrate the changes in the numerical relations perfectiy, take the follow- 
ing example from the last two censuses : — 

In 1840, under five years of age . 
In 1840, under five years of age 



Excess (5^ per cent.) . 
In 1850, under five years of age 
In 1850, under nx years of age 



. 1,270,750 males. 
. 1,203,349 females. 



67,441 males. 
1,472,052 males. 
1,424,325 females. 



47,727 males. 



Excess (4 per cent) . 

Now, let us pass on to the age of puberty, and see what a change has 
taken place : — 

In 1850, from 15 to 20 years .... 1,087,600 females. 
In 1850, from 15 to 20 years .... 1,041,116 males. 

Excess (4 per cent.) .... 46,484 females. 

The females have now passed the males ; but let us go on and see what 
influence motherhood has had on females : — 

In 1850, from 30 to 40 years . ... 1,288,682 males. 
In 1850, from 30 to 40 years .... 1,128,257 females. 



Excess (14 per cent.) .... 160,425 males. 

At 70 years of age, the females are again in advance, and the same fact 
is developed in each census. Above we see an immense change in this 
relation. From birth to 20 years, the loss of males to females by death was 
nearly 2 to 1 ; but from 20 to 40, the death of females was much the great- 
est — so that the males are again the most numerous. Fast 40, the deaths of 
f^ales are the smallest. The numerical law of the sexes, then, is this : — 

1. There are more males than females born by about 4 per cent. 

2. At 20 years of age, this preponderance is entirely lost, and there are 
more females than males. 

3. At 40 years, the balance is again the other way, and there are more 
males than females. 

4. At 70, the sexes are about even, and the ultimate age of the human 
being is reached without any decided advantage to either sex. 
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Both the censuaes of 1840 and 1850 prove the law. Between 70 and 100 
years of age, there are 15,311 more white women than there are males; 
being more than 5 per cent of the whole number. Beyond the age of 40 
years, the probabilities of longevity artf much greater, for American women, 
than that of men. This contrasts singularly with the fact that thephysiqtte 
(relatively) of American women is inferior to that of American men. 
That fact, as I have shown, however, teUs tremendously on women be- 
tween the ages of 20 and 40, when their mortality is very great. 

The longevity of some women is very extraordinary. There are four 
hundred and thirty Ajnerican women iibove one hundred years of ctge ! 

3. The Growth of the White Race. — The law of growth in the racee is 
something different. The ratio of increase, at each successive decennial 
period, has been respectively— 36— 37— 35— 35— 35— 38 per cent. *This 
gives us a decennial growth of about 36 per cent, for the white race. The 
growth of the white race is, therefore, decennially, about 2 per cent, greater 
than the growth of the whole ; consequently, leaving a diminution, to a 
corresponding extent, in that of the colored population. 

4. T?ie Growth of the African Race, — The colored race have advanced, 
decennially, very nearly as 37 — 32 — 30 — 29 — 25 — 27 per cent. The par- 
allel between the growth of the White and African races, for the last 40 
years, has been thus : — 

White. Colored. I White. Colored. 

1810 to 1820 35 SO 1830 to 1840 38 25 

l820tol83U 35 29 1 1840 to 1850 38 27 

5. TAe Law of Relation in t?ie Growth of the Races, — As seen in the 
preceding paragraph, the growth of the white race exceeds that of the col- 
ored race, by nearly 10 i)er cent., in the corresponding ratios. But, we 
must remark, it seems that the conditions of their growth are not parallel. 
The white race is continually receiving accessions from Europe. In the 
last 10 years, (1840 to 1850,) the United States received about 1,500,000 
white immigrants. Of these, about 600,000 died in the 10 years ; so that 
900,000 of the nearly 20,000,000 of white population were immigrants 
thus added to the national increase. The actual increase of whites was 
about 5,000,000 ; from which, deducting 900,000 immigrants, leaves 4,100,- 
000 for the natural increase, which is about 28 1-8 per cent. In the same 
time, the growtli pf the African race was 27 per cent.; so that, in fact, 
there is very little diiference between the ratios of natural increase in the 
two races, although there is some difference, and that in favor of the whites. 

6. The General Law of Increasef (independent of immigration,) by nat- 
ural causes alone, is 28 per cent, decennially. This is 8 "per cent, below 
the average increase of the whites, and 10 per cent, below that from 1840 
to 1850. While the number of born foreigners in the United States is 
less than 9 per cent., tlie number in the comparative increase of a single 
year is large — rising, in the last two or three years, to about half the 
whole increase. The original immigrants, however, rapidly die, while 
their children are born on the soil. 
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ELECTRICAL DISCOVERIES. 

SiONOB Palmiebi, of Naples, has invented a moTable conductor — a disk 
of wood, bearing metallic points, rotating on an axis, which enables him 
to correct the errors of former observers of electrical phenomena. The 
idea of negative rains or cloads, he says, must be given up, because the 
differences observed are due only to time : for instance, the atmosphere 
will be negative when a shower is approaching, positive while the rain is 
actually falling, and negative again as it passes away. He hopes, by 
means of his new instrument, to arrive at some of the laws which govern 
the fall of rain in European latitudes. A curious fact has been noticed 
also with respect to gutta-percha, which may be interesting to electricians. 
This substance, as is well known, acquires a bluish tinge after having 
been kept some months; and when in this state, it can no longer be 
negatively electriiied, as before, by almost any substance with which it 
jnay be rubbed. Its electricity is found to be positive; and the only 
substances which will electrify it negatively are mica, diamond, and fur. 

M. Palagi, of Bologna, and M. Yolpicelli, of Home, sustain the opinion 
tnat the change of distance between two bodies constitutes them in differ- 
ent electrical states, as they are removed from or advanced to each other. 
M. Yolpicelli, while endeavoring to frame the experiment which shall 
exhibit this phenomenon, has discovered a singidar electro- static property. 
When an insulating stick of glass, or sealing-wax, or sulphur, is placed 
on an insulated or non-insidated support, (e. Vm sliding through one or 
several rings,) the natural electricity of the stick is distributed ' by the 
rubbing, which rises from the motion in a singular way ; the electricity 
accumulates in one of the extremities of the stick, at the same time 
diminishing in the other, so that there is a point between the two extremi- 
ties in the normal state. If the stick is of glass, the extremity which is on the 
side towards which the motion is operated presents positive electricity, and 
the other extremity negative electricity ; the contrary takes place if the 
stick is of wax or of sulphur. The new electro-static polarity manifests 
itself in the extremities, even when the rubbing takes place only on a very 
small part in the midst of the ini^ulating' stick, and when the extremities 
themselves have no share in the rubbing. 
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ON TRANSMISSION OP ELECTRICITY. 

Prof. Farraday has recently completed some experiments on the first 
effects of a current admitted into an insulated conductor, and to ascertain 
the causes of the excessiye di£ferences which exist between the several ascer- 
tained yelocities of electricity. It is a fact, that in Mr. Wheatstone's ap- 
paratus it travels at the rate of 100,000 leagues a second, while in the wire 
connecting London and Brussels, Mr. Airy found it required more than, 
that time to traverse a thousand leagues. As the company for the manu- 
facture of submarine telegraph wires placed their wires at Mr. Farraday's 
disposal, he had an excellent opportunity to pursue his researches. The 
mode adopted by Mr. Statham, (the superintendent of the company,) to 
ascertain the degree of insulation the gutta percha coated wires possess, is 
to lay them along large floating frames, in such a way that they shall be 
completely submerged, with the exception of their two ends, which are 
kept in the air ; two hundred of these wires are submerged together ; their 
total length is forty leagues, when they are connected together by their ex- 
tremities, (which is very easily done.) A battery of 30 pair, connected with 
the earth by one of its poles, while the other communicates by means of 
a galvanometer with the submerged wire, is the test employed ; if 
the gutta percha coating is not perfect, there is a loss of electricity, 
which is indicated by the galvanometer. I may premise, the submerged 
wires may be taken out of the water and suspended in the air at the will 
of the experimenter. Mr. Farraday found the wires, when submerged, 
acted precisely as though they were a Leyden jar, the wire playing the 
part of the tin foil coating, the gutta percha the part of the glass, and the 
water the part of the exterior tin foil coating ; as one electricity was en- 
gaged in the submerged wire, its major part was dissimulated by the con- 
trary electricity, which, flowing firom the earth, fixed itself in the water ft 
contact with the gutta percha coating, where it accumulated until the ten- 
sion became so great that the apparatus refused to receive further charges, 
notwithstanding the play of reciprocal infiuences. In this state of things 
all communication established ^tween the wire and the earth reunites the 
two coatings as an exciter ; but as some time was required to charge the 
wires, the discharge likewise requires a corresponding time. In the air, of 
course, (for the water is wanting,) the wire becomes incapable of taking 
sensible charges. These negative and positive results furnish a striking 
proof of the identity of static elect]:icity, furnished by the machine, and 
dynamic electricity, furnished by the battery. This delay the constitution 
of the submarine telegraph superinduces in the propagation of a current 
allowed Mr. Farraday to easily make a very beautiful experiment : he sent 
electrical waves in the wires ; he even sent several, one after the other ; and 
they did not confound themselves together. But these waves have a ten- 
dency to diffuse themselves as they advance; for if, after having established 
the contact between the battery and the end of the wire, the experi- 
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xnenter pJaces the latter in commtinication "with the ground, new phe- 
nomena appear. A portion of the electricity which had penetrated in the 
"wire returns, giving a retrograde current ; and if the head of the wave 
has had time to reach the other extremity of the line, it gives rise to a 
contrary current, so that the -wire poufs out its electricity at both ends, by 
two inverse currents ! All of these phenomena disappear when the wires 
are suspended in the air. Mr. Farraday holds, that the velocity of elec- 
tricity is not absolute, and that it varies with its source : ** it varies with 
the tension of its first urging source." 

ELECTRIC ILLUMINATION. 

There have been recently some attempts made at Paris towards illumi- 
nating the bottom beneath water. At the Lake d'Enghien, M. Duboscq, 
the successor of Soleil, performed an experiment of this kind before 
many competent observers. The electrodes of carbon were placed %i a 
glass globe, being connected with one of Buboscq's regulators, which 
communicated with the battery by means of a copper wire covered with 
gutta-percha. The globe, submerged to a depth of five meters, spread 
light over a circumference of about ten meters radius, and it remained 
constant for about ten hours, after which the carbon required replacing. 
The idea of this process was suggested to Duboscq by an agent of a 
coftipany engaged in exploring the bottom of the Mediterranean where 
the battie of Navarino took place. The diver usually remained beneath 
the water three-quarters of an hour, after which he came up to breathe 
and rest ; his light was an oil lamp, placed on the head of the diver, and 
fed with air proceeding from his respiration, whence it was in a variable 
current, and was often extinguished, requiring him to go up and re-light. 
Duboscq's arrangement was devised to avoid these inconveniences. It is 
light, so that the diver may carry it in his hand, and at the same time it is 
strong and well secured hermetically, to resist a pressure of fifty or sixty 
meters of sea water. It consists of a cylinder of strong glass secured to a 
brass foot, and surrounded with a gutta-percha sac. The light passes out 
through a lai^e plano-convex lens, the convexity inward, the focus being 
so arranged that the rays escaj^en early parallel. As the lamp is movable, 
the diver walks about with it, and places it where he wishes to make any 
search ; and as it is only necessary to bring the electrodes near one another 
to light it, the diver need only turn a small screw to continue the light ten 
hours, which is more than twice as long as he can remain at the bottom. 

To illumine the bottom at small depths, Beleuil uses a Fresnel lens, 
and this is daily in operation in a bathing establishment constructed on 
the Seine in Paris. The regulator,' and also the light, are ten meters above 
the surface of the water, and the light penetrates sufBcientiy far to enable 
lis to see the swimmer at a depth of from two to three meters, and follow 
all his movements. 
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^ LIGHTING BY ELECTRICITY. 

During the past summer, in the prosecution of some public works at 
Paris, it was thought expedient to urge the work by night, as well as day, and 
the aid of the electric light was resorted to with great success. M. Regnault, 
who took charge of the lighting, communicates to the Comptes Kendus 
the following statement of the ejipense. The apparatuses, which worked 
regularly with great success for four consecutive months, were composed 
each of a battery of fifty Bunsen elements of large size. 

The expense per day was as follows : — 

Wages of the workmen, 4.50 francs. 

Mercury, 5.00 " 

Zinc, 4.60 " 

Charcoal points, 1.60 " 

'%itricacid 1.80 « 

Sulphuric acid, ^. • 1.84 " 

Totals, 19.04— $3.80 

Two^ sets of apparatus being employed, the expense of lighting 400 
workmen was then 38.08 francs — $7.62, per eyening, or 1.9 cents per man. 
The economy is considerable, and the work can be done without danger, 
and with a regularity which cannot be obtained by any other means. 

ON THE ARRANGEMENT OF LIGHTNING CONDUCTORS. 

At the British Association, Mr. Nasmyth described a Lightning Con- 
ductor for Chimneys, which he conceived affords more perfect insulation, 
and is therefore safer, than those in common use. The* present practice is 
to fix the conductor outside the chimney by metal holdfasts, by which 
means during severe thunder-storms chimneys are often damaged by the 
lightning entering at the points of attachment and displacing the bricks. 
In the method of fixing the conductor recommended by Mr. Nasmyth, the 
metal rod is suspended in the middle of the chimney by branching sup- 
ports fixed on the top. A conductor of this kind had proved efficient 
in storms which had severely injured other chimneys in the neighborhood 
that were protected in the usual manner. An experience of eighteen years 
had tested the superiority of the plan. 

Prof. Farraday, on being called on for his opinion, said that he recom- 
mended that lightning conductors should be placed inside instead of out- 
side of all buildings. He had been consulted on that point when the 
lightning conductor was fixed to the Duke of York's Pillar, and he ad- 
vised the placing it inside ; but his advice wai^ not taken, and the rod was 
fixed outside, to the great disfigurement of the column. All attachments 
of metal to or near the conductor are bad, unless there be a continuous 
line of conduction to the ground. He mentioned ^e instance of damage 
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done to a light-house in consequence of part of the discharge of lightning 
having passed from the conductor to the lead fastenings of the stones. 
The practical question for consideration was, how far they could safely run 
lead between the stones of such a structure ; for if it were done partially, 
leaving a discontinuous series of such metallic fastenings, there would be 
great danger of the stones being displaced by the electric discharge. When 
such fastenings are used, care should be taken that they are connected 
together and with the earth by a continuous metallic conductor. Some 
persons conceived that it is desirable to insidate the conductor from the wall 
of a building by glass ; but aU such contrivances are absurd, since the dis- 
tance to which the metal could be removed from the wall by the interposed 
insulator was altogether insignificant compared with the distance through 
which the lightning must pass in a discharge from the clouds to the earth. 
On being asked whether a flat strip of copper was not better than a cop- 
-per rod. Professor Farraday said that the shape of the conductor is imma- 
terial, provided the substance and quality of the metal are the same. 

NOTICE OF SOME EXPEKIMENTAL RESEARCHES INTO THE APPLI- 
CATION OF THE VOLTAIC BATTERY TO THE IGNITION OF 
GUNPOWDER. 

Capt. "Ward having been requested by Sir John Burgoyne, Inspector- 
General of Fortifications, to carry out some experiments for determining 
the best form of voltaic battery for military purposes, he made himself 
fully acquainted with the labors of Ohm, Wheatstone and others, and, 
whilst verifying many of their theoretical researches, made them the bases 
for his own inquiries. After a most careful compcurison of several bat- 
teries, he adopted a Grove's Battery — the solid elements being zinc and 
platinum, and the liquid nitric acid and dilute sulphuric acid ; and he 
finally ascertained that plates, only two inches square, were, perhaps, the 
most satisfactory as regards work and cost. These he arranges in small 
elementary . batteries of six pairs, which, with the containing box, occupy 
a space of only seven inches long, four inches wide, and four inches deep, 
so that eight or nine of these elementary batteries, capable of igniting 
gunpowder at the greatest distances likely to be required for military 
purposes, would be arranged in a space of 1' 2" by 1' 4'', or 1' 9' by 1' 
4//. In carrying out his^ experiments, and especially in determining the 
relative value of each form of battery, and the efiect of any modification 
of the battery or of the conducting wires in respect to the calorific effect, 
Capt. Ward found that the deflection of the needle of the ordinay galve- 
nometers was so great as to render it unfit for the estimation of differ- 
ences in the electro-metric force in such powerful currents ; and he, 
therefore, constructed a very simple instrument, by which he is enabled to 
interpose one, two, or more pieces of thin platinum wire in the circuity 
and, using this instrumel^ in conjunction with Prof. Wheatstone's Rheostat, 
to determine the relative force of any battery, as well as the resistance of 
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the platinum wire itaelf, by the calorific effect exhibited on the fusion of 
the platinum wire. These researches are now preparing for publication in 
the Professional Papers of the Corps of - Engineers. — Proe. British Assod' 
ation, 

ON THE APPARENTLY MECHANICAL ACTION ACCOMPANYING ELEC- 
TRIC TRANSFER. 

Mr. A. Crosse, in a paper before the British Association, stated that he 
had found that by electrifying a sovereign positively in close contact with 
a piece of carbonate of lime, imder nitric acid diluted with fifty times its 
quantity of water, that a portion of the milled edge of the coin was struck 
off in pieces, some of which were large enough to retain the milled edge 
upon them distinctly. The voltaic action was kept up for fifty hours ; 
and at the expiration of that time the coin had lost three grains in weight, 
and a ground glass rod that was used to keep the coin in contact with the 
limestone was permanently gilded ; and this took place at the positive 
pole. The weight of the portions removed from the coin exactly corre- 
sponded with the deficiency. The solution b^ing tested contained nitrate 
of lime, but no gold or copper. I likewise found on repeating this 
experiment with sulphuric acid, similarly diluted — the voltaic action being 
kept up for ninety hours — that six grains of gold were removed from the 
edge of the coin ; and the pieces broken off weighed the same. A strip 
of glass being placed on the edges of the jar containing the dilute acid, 
and half an inch above its surface, and in a line with the electric current, 
had its lower part covered with crystals of sulphate of lime, each one of 
which was at right angles to the electric current. The friction of the 
carbonic acid gas libera^ from tliat part of the limestone in contact with 
the coin was apparently the mechanical cause of the removal of the 
edges. The author stated that h6 had tried various experiments both 
with frictional and voltaic electricity upon different substances, which in 
his opinion proved the effects of the mechanical action accompanying 
electric transfer. 

ON THE ORIGIN OF THE AURORA BOREALIS. 

M. de la Hive, the celebrated Genevan natural philosopher, has recently 
published a long memoir on the Aurora Borealis, and which he has 
attempted to account for, and apparently with success. Perhaps no 
phenomenon in the world is more beautiful than ** these magnetic tem- 
pests,** (Von Humboldt,) which in the Arctic regions fill the heavens 
with a sea of flame. M. de la Bive attributes them to electro-magnetic 
causes. The terrestrial globe, he says, uniformly acts as a large magnet, 
and its magnetic poles do not coincide with its poles of rotation ; further- 
more, the atmosphere is continually charged with positive electricity, 
which is accumulated in its superior regions, and this electricity (whether 



NATURAL PHILOSOPHY. 145 

it is disengaged by the vegetation of the earth, or the continual evaporation 
caused by the solar heat, philosophers have not yet determined) must be 
expended and neutralized, or the electrical tension of the atmosphere, 
instead of being contained within itg actual limits, would go on constantly 
increasing. In our latitudes, and under the equator, this discharge is effect- 
ed by thunder-storms, rains, winds, and water- spouts ; but these do not 
suffice ; they are purely accidental, and Nature is obliged to resort to a more 
regular and constant method of operating the electrical neutralization. 
He supposes that the positive electricity which abounds in the superior 
regions of the atmosphere moves with perfect liberty in them, from their 
extreme rarefaction, and that it takes advantage of this facility to go to the 
nearest pole. Here it returns to the earth by a sort of continual, gentle 
flow, {6coulemenif) which is greatly aided by the immense quantity of 
frozen particles floating in the air. Here, instead of returning to the 
ground in a single flash as we see it, through clouds of liquid particles, it 
reverts to the ground by gradually passing from frozen particle to frozen 
particle, exciting by partial discharges innumerable small aigrettes, which 
singly are invisible, and yet whose total seen together presents the beauti- 
ful appearance of the Aurora Borealis, and which having once reached 
the earth give rise to different currents, which react in turn on the magnetic 
needle. It may be asked why the phenomenon is concentrated around 
the circumference of a circle, and is prolonged in parallel columns, and is 
placed on the line of the magnetic axis of the globe, and why it is ani- 
mated with an undulatory motion going from the "West to the East, (for 
all these phenomena accompany the Aurora Borealis ;) this question is 
solved by a slight change introduced into the well-known experiment of 
the " electrical egg," which consists in transmitting electricity from one to 
the other pole in a receiver from which the air has been exhausted. M. de 
la Rive magnetizes at will one of the two poles ; when neither is magnetized, 
the common phenomenon takes place ; but as soon as he magnetizes either 
of them, the light is distributed so as to form a ring, which is very much 
like the form of the Aurora Borealis, and like it animated by a gyratory 
motion. En resumi, M. de la Eive holds that the Aurora Borealis is owing 
to electrical discharges taking place in the polar regions, between the terres- 
trial globe and the atmosphere, by means of icy particles suspended in it 
there, while the charge takes place in the equatorial regions by the direct 
or the indirect action of the sun. These electrical discharges taking place 
constantly, but with varying intensity, according to the state of the atmos- 
phere, the Aurora Borealis must be a daily phenomenon, although with 
differing intenseness ; its visibility extends consequently to varying 
distances, .and depends also upon the transparency of the atmosphere 
during the night. 
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VIEWS ON THE OBIGIN OF TERRESTRIAL MAGNETISM. 

The following paper ^ is commiuiicated to SiUtTnarCa Journal by M. 
Nickles, of Faris : — 

The earliest view of terrestrial magnetism . supposed the existence of a 
magnet at the earth's centre. As this does not accord with the obsenra- 
tions on declination, inclination and intensity, Tobias Meyer gave this 
fictitious magnet an eccentric position, placing it one-seyenth part of the 
earth's radius from the centre. Hansteen imagined that there were two 
such magnets, different in position and intensity. Ampere set aside these 
unsatisfactory hypotheses by the yiew, derived from his discovery, that the 
earth itself is an electro-magnet, magnetized by an electric current circu- 
lating about it from east to west, perpendicularly to the plane of the mag- 
netic meridian, and that the same currents give direction to the magnetic 
meridian, and magnetize the ores of iron ; the currents being thermo- 
electric currents, excited by the action of the sun's heat successiyely on 
the different parts of the earth's sur&ce as it revolves towards the east. 

A long time before the discovery of electro-magnetism, Biot was occu- 
pied with this subject, and regarded the terrestrial magnetism as the prin- 
cipal resultant of all the magnetic particles disseminated in the earth. M. 
Gauss adopts this view, as an interpretation of the fact, without explain- 
ing it. An observation made some years since has directed my attention 
to this subject. It related to the fall of a cylindrical meteor, whose position 
was sensibly in the plane of the magnetic meridian. Many luminous 
meteors have been observed in this same position, or near it. 

The special position of the meteor observed by my brother and myself 
was not fortuitous ; it was determined by the magnetic action of the earth, 
an action which may be powerful in its influence on meteorites, consisting 
essentially of the magnetic metals, iron and nickel. In our yiew, the 
terrestrial magnet, the earth, decomposed by influence the normal fluid of 
the meteoric mass, and so gave the meteor thus polarized the direction of 
a compass-needle. 

In generalizing from this fact, and recalling the experiment of Arago 
on the magnetism developed when a magnet acts upon a turning disk, we 
ask whether the magnetic polarity of our planet may not be due to a like 
cause. Considering it as proved, that the sun is polarized magnetically, 
like the earth the sun will then be the inductor magnet, the agent which 
decomposes the magnetic fluid of the terrestrial globe ; it will be to the 
/earth what the earth was to the meteor. This explanation does ftot resolve 
the difiiculty, as it does not say whence comes the magnetic polarity of 
the sun. It implies the intervention of a magnet whose intensity is 
superior to that of the sun, acting on this last by induction, and impressing 
a polarity which the sun transmits to other planets of the system. It is 
the hypothesis reversed of the central magnet, for it places in space the 



NATtJRAL PHILOSOPHY, 147 

magnetic mass which some physicists hare supposed to e:dst within the 
earth. 

The real cause of the magnetic polarity of the planets is, in my view, 
Hie same for all, and Arago's experiment conducts to it in a straight line. 
It results even from the condition of their existence. Each star, turning 
around a central axis, and in determinate curves, is influenced by the mass 
of these stars and their velocity at the circumference ; in a word, the 
agent decomposing into two fluids, the normal magnetism of the earth and 
the other planets is their rotation. A geometer examining this opinion, 
would find, we believe, that the declination, inclination, and the perturba- 
tions of the magnetic needle, are explained on this hypothesis much better 
than on any other. 

Since my researches on circular electro-magnets, and in general on 
bodies in rotation, I have sought much for experimental demonstration of 
this theory, and have now the conviction that this is impossible, as it is 
not possible for us, while upon the earth, to remove ourselves ftom, the 
action of its own magnetism. Whenever a development of magnetism 
under the influence of rotation is observed, it is common to attribute it to 
the inductive action of the earth, rendered so striking by the experiments 
of Arago and Mr. Barlow. 

Alongside of the different sources of magnetism mentioned in Treatises 
on Physics, — friction, pressure, percussion, torsion, — we should add rota- 
tion, a mechanical action of equal title with the preceding, and whose 
effects, produced through a sub-division, like that of magnetic polarity, 
are found grouped at the extremities of the axis in rotation, in the same 
manner as the poles develop at the extremities of a bar of iron when it is 
subjected to torsion. 

NEW TELEGRAPHIC BATTERY. 

At a recent meeting of the Franklin Institute, Philadelphia, Dr. 
Tumbull exhibited a new form of telegraph battery, devised by C. T. 
Chester, Esq., of New York. Dr. T. remarked that this battery, while 
it does away entirely with local action, employs the cheapest materials and 
the most convenient arrangement of parts. Its cells are large, of strong 
glass, and they are insulated from the shelves by a partial coating of elec- 
trophorus. Its metals are amalgamated zinc, and a peculiar platinized 
and peculiarly insidated plate, the result of much study and experiment. 
The plates are supported by metal clamps and thoroughly insulated wood. 
The construction is such as to secure perfectly against any cross-fire. 
The plates can be removed and cleaned separately, without stopping the 
working of the battery. The solution used to excite it is a dilute sul- 
phuric acid. How free it is from local action, may be inferred from the 
fact that it has been in constant tise five months without being taken 
down, and that the zincs last such an unprecedented time. The relative 
cost of working the Grove, Darnell's, and the ne^ battery, without taking 
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local action into considerationi supposing each equally free from local 
waste, is as follows, and the estimate is made up from actual experiment, 
by computing the destruction of battery material in each necessary to 
accomplish a given equal amount of work, — say the deposition of a pound 
of silver in the decomposition trough. Grove's, 32^ cents ; Daniell's, 61 ; 
Chester's, 21. 

NEW APPLICATION OF IRIDIUM. 

Mr. William McRea, of Philadelphia, has recently made a valuable 
application of iridium, whic^ consists in the .construction of electro- 
receiving magnets, vnth their contact surfaces of iridium. The metal 
heretofore used for that purpose is platinum, which, although competent 
to resist the action of the atmosphere, fuses quickly when exposed to the 
electric spark from a powerful battery in a short circuit. As soon as the 
platinum surfaces become in a slight degree oxidized, the points adhere to 
each other, even when the main circuit is broken. This we may set down 
as one of the causes of mistakes which sometimes occur in the transmis- 
sion of a message by the Morse Telegraph, the alphabet of which consists 
of dots, spaces and lines. It is evident, therefore, that if the points of 
contact of the receiving-magnet, where the main circuit of the line is 
broken by the transmitting operator for the purpose of making a space, 
be impaired, that a dot and line, or dots alone, may run together, thereby 
forming upon the paper a letter or character quite diiferent from the one 
intended by the transmitting operator. 

Iridium being the most indestructible of metals, the advantages of its 
application in this instance are, that the surfaces of contact will last for 
a much longer time without requiring any change, and vriil secure a more 
perfect and unvarying surface of contact for the passage of the current, 
and prevent the adhesion of the points of 'contact together. — Journal 
Franklin Institute, July, 1854. 

IMPROVEMENT IN TELEGRAPHIC INSULATION. 

An improvement of value has recently been made by Mr. Bearing, of 
England, in respect to the insulation of wires intended for telegraphic 
communication. Heretofore, in constructing electric telegraphs where the 
whole circuit has been made of metal, and also where the conducting 
property of the earth has been employed as a part of the circuit, it has 
been considered necessary to cause the wires to be thoroughly insulated 
each from the others and from the earth ; the consequence of which has 
been, that the expense of laying down electric circuits for electric tele- 
graphs has been very great, particularly where the same have crossed the 
sea, or other waters, where not only have the wires been insulated one 
from another, and from the water or earth, but, in order to protect the 
insulating matter from injury, great expense has been caused by the use 
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of wire rope, or other means of protection. The present patentee hai 
discovered that a metallic circuit, formed of wires, either wholly uninsu- 
lated, or partially so, may be employed for an electric telegraph, provided 
that the two parts of the circuit are of such a distance apart that the 
electric current, or a portion of it, would meet with more resistance in 
passing from one wire to the other, by the water or the earth, or by 
imperfect conductors which the wires may be attached to or suspended 
from, than in following the wire. For this purpose he causes the two 
"wires, (which may be of plain galvanized iron, either uninsulated or 
partially insulated by a coat of varnish or otherwise,) of which a circuit of 
an electric telegraph is to be formed, to be placed in the water or earth, at 
a distance apart proportionate to the total length of the circuit. These 
wires he insulates where they approach one another, to communicate with 
the instruments and battery or source of electricity, or with a continuation 
of conductors for carrying on the current, in order to prevent the current 
passing through the diminished space between the wires. And in the case 
of intermediate stations, the wires are insulated in each direction from the 
instruments, in order to insure the current making the circuit of the 
instruments, and n<9fc passing in a large proportion through the earth or 
water, or other conductors, between the insulated parts of the wire on each 
side of the station. By these means the cost of the laying down of electric 
telegraphs, whether submarine or otherwise, is by means of this invention, 
of employing distance between the conductors as a means of insulation, 
reduced to little more than the mere cost of the conductors for the current, 
together with that of an insulated wire at each end of the line to complete 
the circuit between the extremities of the insulated conductors ; and the 
numerous difficulties which attend the insulation of long lengths of wire 
are avoided, as also the chances of the communication being interrupted 
by accidents to the insulation. 

ON THE MAGNETISM OF ROCKS. 

At a recent meeting of the French Academy, M. Kegnault communi- 
cated the result of some new researches into the magnetism of rocks. ' He 
has found out that, besides being feebly attracted by the magnet, they have 
polar magnetism, which makes them capable of acting by attraction and 
repidsion on the poles of a neighboring magnet. M. Mellonl attributes 
the tardiness of this discovery to the great weakness of the repulsive 
action, which renders it necessary that the experiment should be made at 
a very short distance from the magnetic needle, and this proximity 
develops in the nearest parts of the mineral attractive forces of reaction, 
whose intensity is greater than the repulsive action natural to the rock. 
To exhibit the feeble magnetism of mineral substances, he urges experi- 
menters to use an instrument he has invented, and which he calls the 
magnetoscope. 
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VARIATION OF THE MAGNET. 

Sir J. Koss stated before the Mechanical Section of the British Associa- 
tion, in proof of the eifect of every description of light on the magnet, that, 
during his last Toyage in the Felix, when frozen in about a hundred miles 
north of the magnetic pole, he concentrated the rays of the full moon on 
the magnetic needle, when he foimd it was five degrees attracted by it. 

VARIATION OF THE COMPASS IN IRON SHIPS. 

At the last meeting of the British Association, the Key. Dr. Scoresby 
contributed a paper of great interest on the loss of the Tayleur, and the 
change in the action of the compasses in iron ships. Kecapitulating the 
facts connected with the wreck of the Tayleur, wluch, it will be remem- 
bered, was an iron ship, the lecturer remarked that her compasses (three 
adapted for guidance) were aU " adjusted," previous to sailing, by large 
and powerful magnets, on the principle suggested by the Astronomer 
BoyaJ ; and Mr. Grey, who had charge of the adjustment, reported that 
they were quite correct. On the third day of the voyage it was discovered, 
for the first time, that there was a material difference between the com- 
passes. Judging from one of them placed near the helmsman, the captain 
was under the impression that he was sailing down almost mid- channel, 
or, at all events, that he was in a good position for navigating the Irish 
Channel ; while the second showed a difference of almost two points. 
Not knowing which of these was correct, the captain assumed, from cer- 
tain indications he had noted, that the wheel compass was accurate rather 
than the other. The result showed that neither was correct, and the Local 
Marine Board of Liverpool reported to the Board of Trade their belief 
that the wreck was caused by ** a deviation of the compass, the cause of 
which they have been unable to determine." Now, he, (Dr. Scoresby,) at 
the meeting of the British Association at Oxford, in 1S47, had called atten- 
tion to the instability of the magnetic distribution in ships built of iron. 
So far back as 1819 he had shown that the adjustment of the compasses of 
iron ships by fixed permanent magnets was not only delusive, but danger- 
ous ; and he now said, referring to the case of the Tayleur, that it was an 
incidental (for he did not contend that it was a necessary) consequence of 
such an adjustment in this case that the vessel had been brought into so 
dangerous a position. If the compasses had not been corrected by perma- 
nent magnets, the captain would have been in a very different position for 
securing the safety of the ship. It was a matter well known, not only 
that iron became magnetic by virtue of the inductive influence of the 
earth, but that magnetism might be controlled, altered, or destroyed by 
mechanical action. An iron bar, entirely neutral as to its molecular mag- 
netism, as shown by its being devoid of influence when placed horizontally 
in an east and west line near a compass, became strongly magnetio when 
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placed upright or proximately so, had its polarity reversed by turning it 
^ith the contrary ends downwards, and again became neutral when placed 
on the horizontal east and west line. If the same bar, while held in an 
upright position, or inclined in the axil direction of the earth's magnetism, 
"were subjected to percussion, or otlier mechanical violence, not only did 
its magnetism become much more powerful than that of simple induction, 
but it strongly exhibited its augmented polarity when placed in the east 
and west neutral or equatorial position, and, however it might be moved 
about or swung round, its polarity remained the same. Having proved 
these two propositions by experiment. Dr. Scoresby went on to apply 
them to the case of iron ships, and to point out that, in consequence of 
the percussive action to which the material was exposed while the ships 
were in course of construction, it became as intensely magnetic as it was 
possible for malleable iron to be. This augmented magnetism, however, 
was not permanent or fixed, but, under different circumstances as to the 
relative deviation of the ship's magnetism and that of the earth, was easily 
changeable, and liable necessarily to be changed. The magnetism devel- 
oped by mechanical violence could readily be neutralized or changed, 
under a proper change of conditions, by other processes of mechanical vio- 
lence. If the bar of iron magnetized by hammering were held in the 
reverse direction from that in which the magnetism had been developed, 
and again hammered, the polarity would not only be altered, but reversed. 
Again, after weU hammering the bar in a vertical position, let it be quickly 
reversed, the lower end, as hammered, npw being upwards, and let one of 
its extremities be then presented to a delicate compass ; the deviating 
influence in this case would be but small, perhaps a few degrees only, from 
the influence of the earth's magnetism, it being now augmented by the 
increased magnetism of the bar. If^ while held in this position, a single 
blow were struck on the bar with a hammer, the needle would be seen to 
fly round as if by magic, and settle at a point of deviation perhaps four or 
bIx times as great as before. The result of another experiment which had 
been made with elongated plates of iron, to elucidate the phenomena of 
mechanical violence or vibration, had been still more remarkable. Take a 
couple of iron plates laid together ; it was found when their condition was 
neutral, that held within two or three inches of a compass, horizontally 
east and west, there was no action whatever on the needle ; but, holding 
the plates upright and bending them, or shaking them with the hand, or 
merely giving them a vibratory shake, and then presenting them as before 
to the compass, the iron was found to have become very strongly magnetic, 
the end which was downward repelling the north pole of the needle. 
Reversing the position of the plates, while held upright, let the vibratory 
action be repeated, and the end formerly repelling will now be found to 
attract the north end of the pole. Kepeating the vibratory action, while 
the plates were held horizontally in an east and west line, the magnetism 
would be found, on bringing the plates to the test, to have disappeared, all 
action of the compass having gone. To meet probable objections, he had 
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made experiments on rolled iron plates, of the same kind as those of which 
ships were generally built, and had ascertained that the magnetism iii 
these also was changeable and controllable like that in bar iron, under the 
requisite change of position, by vibratory or percussive action. He had 
also made experiments on a portion of a plate cut out of the side of a ship 
recently built, and the result of his observations was to establish the fact 
that, besides the two denominations of magnetism ordinarily received, that 
of simple terrestrial induction and that of permanent independent mag- 
netism, there was another denomination corresponding with neither ; not 
being absolutely controllable, like the former, by terrestrial influences, nor 
capable, like the latter, of resisting all kinds and modes of mechanical vio- 
lence. To this third denomination he gave the name of ** retentive mag- 
netism." Dr. Scoresby then exhibited experiments with three sets of 
plates, two of iron and one of steel, for the illustrating of these several 
qualities of magnetism: — 1. That of simple terrestrial induction by- 
iron plates free from polarity, which became magnetic, or changed their 
niagnetism, according to the position in which they were held. 2. Reteu- 
tentive magnetism, as illustrated by similar plates, which had been pre- 
viously magnetized by bending and blows, — such magnetism appearing 
as if permanent when the plates were moved about, without being vibrated 
or bent. And, 3rdly. Permanent magnetism, as illustrated by an elastic 
steel plate, which, however violently it was bent, or struck, or vibrated, or 
in whatever position, still preserved its magnetism unaltered. Now, this 
retentive magnetism was the quality which had been prevalently considered 
as permanent ; which he was prepared to show, both by experiments on 
iron and facts of experience, was by no means a fixed quality. The 
vibration of a ship in a heavy sea was sufficient to change the original 
magnetism developed and augmented in the course of her construction. 
A great deal depended on the position in which the ship had been built. 
In the case of the Tayleur, when he first heard of the catastrophe and read 
the evidence, he had stated to some friends at Torquay that he would ven- 
ture to predict that she had been built with her head to the north. He had 
found, on inquiry, that she had been built with her head nearly northeast. 
Here, then, were the precise circumstances for exi)ecting a change in the 
ship's^ magnetic distribution. Having been built with her head to the 
northeast, she had a certain magnetic distribution ; and when she began to 
strain with her head to the southwest, that distribution was necessarily 
changed, and the first effect of it had been to alter the two compasses 
adjusted by fixed magnets. If the captain had been aware of the changes 
which might, and most probably would, take place when the ship began to 
strain in a different position from that in which she had been buUt, — if he 
had known that the compasses might vary as much as two, or three, or 
even foTir points, — he would have known, of course, that he must place no 
reliance upon them. It did not follow, however, that pompasses were of 
no use because, under circumstances, tliey were liable to change. They 
ought to be, and were, of great use for all that. But what he wished to 
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impress upon them was, that, by attempting to adjust a transient influence 
by a permanent influence, they were only aggravating error ; that captains 
ought always to bear in mind this liability of their compasses to mislead 
them two or three points ; that they should be always looking after their 
correction and yeriflcation whenever the sun or a star was in sight ; and 
that, by keeping a compass aloft as far as possible from the iron of the 
ship, they would always have a standard to which they would be able to 
refer, and which he, in his Arctic voyages, had always found to be correct. 
At the conclusion of Dr. Scoresby's paper, an animated discussion took 
place, in which an opposite position from that taken by Dr. S. was 
assumed by Mr. Grantham, of Liverpool. He said, that the effect of the 
arguments of Dr. Scoresby, if they made any impression at all, would be 
to put a check to one of the greatest improvements of modern times. If 
the idea should get abroad that wooden vessels only must be made the 
medium of communication, and that iron ships were dangerous, the 
mercantile marine of this country would be greatly injured. They all 
understood and admitted that there was an immense amount of local 
attraction disturbing the compasses of every iron ship, but he contended 
that sufficient was done to correct these errors ; and he himself, from an 
experience of twenty years, closely watching the subject, and employed 
professionally to examine these very compasses, declared his opinion that 
the impressions left upon the minds of many, where a single case, like that 
of the Tayleur, was brought before their notice, were altogether erroneous. 
Dr. Scoresby had alluded to the cases of the Tayleur and the Birkenhead 
in depreciation of iron ships. He (Mr. Grantham) would ask him to take 
equal pains to ascertain the scientific reasons which had caused so many 
ships — wooden ships — to go ashore in the Irish Channel and in the Solway 
Frith. If equal logic had been made use of to show how these losses 
arose, instead of taking one or two isolated cases, and forgetting altogether 
the total amount of human life lost in wooden ships, they would flnd the 
losses of iron ships were very much less than the losses of wooden ships, 
in proportion to their comparative number. Dr. Scoresby had instanced 
the increased polarity of a bar of iron when its form was changed, or 
when it was struck with a hammer. But this argument was founded on 
the supposition that an iron ship was a single bar 'of iron, and that she 
should receive a blow from a mighty instrument in a certain position. 
There would, no doubt, be some alteration in the ship's compasses, if such 
a thing was possible ; but he would ask the question how and when a 
ship could get such a blow. Dr. Scoresby also maintained that, if a bar of 
iron was bent, it would alter its polarity, but they must therefore suppose 
the ship to be twisted and bent about. If she did so, every plate woidd 
open, and she would inevitably founder. He called upon them to look at 
the channel, full of iron ships, and those kind of ships most liable to 
vibration — that is, long ships, with most powerful engines on board of 
them. If those present had, like him, looked over those vessels twice a 
year, they would see how little they were affected, comparatively. On$ 

7* 
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result of his inspection was, that he found that the compasses of iron, as a 
whole, were quite as correct as the compasses of the same number of 
wooden ships. He (Mr. Grantham) had been employed by the Admiralty 
to examine the place where the Tayleur was lost; and his impression was, 
that she was not lost through any error in her compasses. He believed 
that no prudent captain, knowing the Channel, would ventuie to beat 
about in it for three or four days during a heayy gale without using the 
lead ; and it was proved that Capt. Noble had neglected this precaution. 
As to the loss of the Birkenhead, was there no ship ever before run upon, 
the point of a reef by " cutting it too fine " ? In his experience for twenty 
years, in close connection with the building and management of iron ships 
and steamers, he was confirmed in the belief that there was nothing to 
prevent them from being navigated as safely as wooden ships. And he 
believed that, in general, the compasses of iron ships were more correct 
than the compasses in ordinary wooden ships, simply because more atten- 
tion was paid to them. Under these circumstances, he wished to caution 
the mercantile community not to allow themselves to be influenced by 
particular and striking cases such as had been alluded to, but to look at 
the whole subject — to look at the mass of iron ships tliat had been built 
and worked, safely worked, for years and years — and then see whether the 
combined information to be derived from all that were properly managed 
at all bore out the inferences likely to be drawn from the statements which 
had unfortunately, he thought, been so elaborately made. 

Mr. Towson said that he had, equally with Mr. Grantham, had the 
opportunity o( observing the workings of compasses in iron ships, and he 
had never found that after going a long voyage they were in a proper state 
of adjustment. No one believed more than himself in the importance of 
the progress of iron ships to the mercantile progress of the country, but he 
considered it impossible at present to obtain a correct compass in an iron 
ship. 

In the course erf the discussion which followed. Admiral Beechy ex- 
pressed a belief that the best precautions against accident would be the use 
on board every ship of an azimuth compass, and the taking of frequent 
observations. 

Dr. Scoresby, in reply, owned that the subject he had chosen involved a 
considerable shock to the feelings, as it affected Liverpool and iron ships. 
But they ought not to be afraid of the truth, or to shirk it for fear of the 
consequences. By going to the root of the thing, they might be in hopes 
of arriving in time at a practical remedy. 

OPINIONS OF PROF. AIRY, ASTRONOMER ROYAL, ON THE DEVIA- 
TION OF COMPASSES IN IRON VESSELS. 

The above paper of Dr. Scoresby, and the discussion and attention it 
excited in the British Association and among the maritime public, have 
called forth a communication from Prof. Airy, the Astronomer Hoyal of 



NATURAL PHILOSOPHY. 155 

Great Britain, on this snbject. In this communication, published in the 
London At/e ueum, he says :-^ 

I have deep satisfaction in remarking that the great principles upon 
which I founded the method of correcting the compass are entirely recog- 
nized by Dr. Scoresby, and eren that some minor modifications of those 
principles (which, as will appear in the remarks below, I had anticipated 
as probable) have now been established by Dr. Scoresby's beautiful experi- 
ments. In the estimation of the actual extent and rapidity of the changes 
produced by these modifications, I may perhaps diifer in so^e measure 
from Dr. Scoresby, and I may be disposed to recommend a practical 
course slightly different from that which he would propose. Still I am 
happy to find that upon the fundamental points of the theory we are in 
complete accordance. 

1. It may perhaps be advantageous to give a few steps of the history of 
this subject. The law, that the greater part of the disturbance of the 
compass produced by an iron ship depends upon its polar, and not upon 
ts induced, magnetism, (in the ordinary sense of the word induced,) was 
established by me in a paper printed in the ** Philosophical Transact 
lions " for 1839. The experiments themselves liad been made in 1838. In 
page 212 I observe: — ** The most remarkable result, in a scientific view, 
from the experiments detailed above, is the great intensity of the perma- 
nent magnetism of the malleable iron of which the ship is composed. It 
appears, however, that almost every plate of roUed iron is intensely 
magnetic." (It is to be noted that I used the term, permanenl magnetism 
as equivalent to polar magnetism.) I then allude to experiments on the 
magnetism of plates of wrought iron ; and these experiments werQ the 
last with which I had any acquaintance until I saw some of Dr. Scoresby's 
beautiful illustrations of the change of magnetism of iron plates. In page 
213 I remark: — "It seems sufficiently probable that the independent 
[polar} magnetism of the ship will change with time. This consideration 
enforces strongly the necessity of periodical examination as suggested 
above.*' This is all that was printed by me in reference to the change of 
the polar magnetism of ships and their occasional examination ; but it is 
not the only instance in which I endeavored to bring them before the 
notice of the proper authorities. In 1839, July 20, I submitted a memo- 
rial to the Board of Admiralty on the advantage of a supervision, by the 
government, of the correction of the compass in iron ships, in which 
occur the following remarks : — ** There is no reason for presuming that 
the magnetic state of the ship (especially in the case of steam-ships) will 
remain invariable for many years ; and there is reason for supposing that it 
will vary." " Experiments of various kinds and in various localities 
should be made on the same ship, for ascertaining whether there is sensible 
change in different parts of the earth.'" And with regard to the magnets : 
— " The important results lately arrived at by Mr. Scoresby, and wholly 
unknown to the persons commercially engaged in the fabrication of 
magnets, show that attention to those points on which the permanency of 
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the magnetifim depends cannot be expected from common tradesmen." 
The Admiralty (I believe in accordance with precedent and with the rules 
of the department) declined to undertake the supervision for commercial 
ships ; and, as no other iron ships then existed, this decision amounted 
practically to a refusal to enter on the matter. Had the subject been then 
taken up by the government, it might perhaps have been advanced several 
years. I did myself endeavor to collect information, and I took notes of the 
position in which one ship was built ; but the occupations of a laborious 
ofEce compelled me to desist. I may mention, that in almost every instance 
reported to me, in which the correction failed after a time, I had reason to 
think that the failure arose from change, not in the ship, but in the correct- 
ing magnets ; and this consideration, combined with the feeling of want of 
leisure, prevented the extension of my inquiries. 

2. I am deeply struck with the beauty and the importance of Pr. 
Scoresby's experiments ; and if I bring to notice the circumstance, that the 
polar magnetism of iron plates, and the possibility of change in the magnet- 
ism, were first strongly insisted on by myself, I truift it will not be under- 
stood that I mean to say that those experiments are unessential to our 
present knowledge of the subject. Still, as the first who examined into and 
speculated upon this subject, I claim the right of criticizing the name which 
Dr. Scoresby has proposed : and I express my opinion that '^ retentive " 
(** retained '' would be better in a grammatical sense) does not exactly rep- 
resent the characteristics of the magnetisoa of wrought-iron plates. The 
latter appears to me to. differ very little from the magnetism of hard steel 
bars. A steel bar is magnetized by induction — (as in an iron plate) — a 
steel bar may have its magnetism weakened or reversed : if immersed in 
the sea- water, it would probably lose its magnetism sooner than an iron 
ship would. But as, in practice, the magnetism of an iron ship is slightly 
more liable to change than that of a steel magnet very carefvUy preserved, 
it may be desirable that a name, expressive of that idea, should be given 
to it. I would propose to call it the << sub-permanent polar magnetism of 
wrought iron." 

3. I think it likely that the striking character of Dr. Scoresby's experi- 
ments produces an impression of the extent of their applicability to iron 
ships far greater than is warranted by careful consideration. "We may 
speak poetically of the shocks which a ship receives from the waves ; but, 
in reality, the plates of iron of which a ship is composed sustain no such 
shocks. The direct eifect of the most violent sea upon them is this : that, 
in the course of two or three seconds of time, the plate is plunged five or 
six feet deeper in the water, and sustains the corresponding hypostatic 
pressure. This is very different, indeed, from the raps or slaps in Dr. 
Scoresby*s experiments, in which it is essential that the blow be of the 
nature of impact, occupying a very small fraction of a second of time. 
Probably the strain of extension to which the plates are subjected may 
produce a greater effect : on this, however, experiments are wanting. But, 
even here, the change in the state of extension is not sudden, but gradual. 



NATUBAL PHIWSOPHY. 157 

The tremor produced by steam-power is more likely to affect the plates in 
some parts of the ship. It is evident that there are causes in action tend- 
ing to produce effects like those exhibited in Dr. Scoresby's experiments, 
and it is equally evident that the action of those causes must be exceed- 
ingly slow. On one point, however, I trust that a consideration of Dr. 
Scoresby's experiments will disabuse many persons who have hot been> 
well acquainted with the nature of induction and sub-permanent magnet- 
ism. The change to be expected in a ship's sub-permanent magnetism, in 
sailing from England to the Cape of O-ood Hope, does not essentially 
depend on her passing into another magnetic hemisphere. It doea depend 
mainly on this circumstance : that, supposing her to have been built with 
her head to the north, or iir the line of boreal magnetism, she is then 
turned with herliead to the south, or in the line of austrsd magnetism, 
and is so kept, exposed to slight tremors, for one or more months. If she 
had been moored off the coast of Portugal for the same time, in the same 
position, and exposed to the same tremors, I apprehend that her magnetism 
would have undergone nearly the same change (as regards horizontal 
deviation of the compass) as in the voyage to the Cape of Good Hope. 

4. I think the selection of the loss of the Tayleur^ as the text for the 
principal discussion on iron ships, with all its attendant horrors, (having 
no application whatever to the 'matter under discussion,) was unfortunate. 
When the feelings are excited, the judgment of the speaker, as well as of 
the hearers, is very Uable to be perverted. The question at issue is the 
very abstract one : Is it likely that in two days the magnetism of a ship 
could be so much changed that the compass would be disturbed through 
an angle of two points \ I unhesitatingly answer : It is not Hkely ; and, 
sx>eaking with our present knowledge on the subject, it is not possible. I 
have already stated, ^hat I conceive the causes pointed out by Dr. Scores- 
by to be wholly inadequate to produce such a rapid change. And I aver, 
that there is no known instance of such a change ; and I do not believe 
that an instance can be produced of a rapid change of one-fourth or one- 
tenth part of this amount. I believe that information on these matters 
is not wanting : a single firm in Liverpool have " corrected " the compasses 
in several hundred iron ships, and they cannot fail to have received notifi- 
cation of any such changes as those mentioned above. 

Before dismissing this subject, I wiU advert to two sources of error, not 
essential to my method of correcting the compass, but to which it may be 
liable if due care is not exercised. The first is, that captains are hardly 
aware that a very trifiing disturbance in the position of the compass (for 
instance, a change of a quarter of an inch in the height) may very greatly 
disturb the neutralizing influence of the magnets. The second is, that the 
artists who collect the compasses are too much inclined to place the cor- 
recting magnets in the position called " end-on." In this position, the 
magnet exerts greater deflective power, but it also introduces a force per- 
pendicular to the ship's deck ; and this force, when the ship heels, 
produces an uncorrected horizontal disturbance. While the building in 
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iron was principally confined to paddle Bteam-ships, this was not impor- 
tant ; but now, when bo many screw steam-ships and sailing ships are 
built of iron, this arrangement ought never to be u^ed. I know not 
whether the compasses of the Tayleur could have been affected by either of 
these causes. 

6. The question, however, which immediately presses, is : What (under 
all circumstances) is it best to do now } In answer, I assert in the first 
place, and I am supported in this by Dr. Scoresby's experiments, that the 
source of local disturbance and its laws are perfectly well known ; that 
the disturbance can be neutralized, by well-known means, to the greatest 
exactness ; and that this neutralization is i>erfect during change of time 
and change of place, until the ship herself undergoes an organic change. 
In the next place, I protest strongly against the system, now in use (I 
believe) in the Koyal Navy, of using a table of errors, and thus constantly 
making numerical corrections instead of once making a mechanical cor- 
rection. (1.) It is baffling to the mariner. (2.)^ It is liable to exactly the 
same errors, in the event of a change in the ship's sub-permanent magnet- 
ism, as the system of relying on the mechanical correction. (3.) It is liable 
to errors peculiar to itself, which would be entirely avoided by the use of 
mechanical correction. In illustration of the last remark, I will refer to 
the table, in page 104 of the late Capt. Johnson's book, on the ** Devia- 
tions of the Compass," second edition, a work in many respects highly 
valuable. Capt. Johnson has given the observed deviations of the com- 
pass on board three iron steam- vessels in different parts of the world ; and 
I select the last, (the Trident,) because its deviations were the largest. 
The deviations in the Thames ranged from 22^ W E. to 21° 12' W. The 
deviations of the same compass at Malta ranged from 15^ 29' E. to 14^ 21' 
W. Now, the proportion of the terrestrial, horizontal magnetic forces, in 
the Thames and at Malta, is as 52 to 75, very nearly. Therefore, if the 
ship's sub-permanent magnetism remained unaltered, the tangents of the 
angles of deviation in the Thames and at Malta would have been in the 
proportion of 75 to 52, On computing the Malta deviations from those in 
the Thames by this proportion, we obtain 15^ 50' and 15° 3', agreeing 
with those observed more nearly than observations can be made with a 
ship's compass. The whole of the deviations recorded by Capt. Johnson, 
for the Bloodhound, the Jackal and the Trident, at Lisbon, Constantinople, 
the Piraeus, and Malta, can be con^)uted in the same way from those in 
England, and the results are equally accordant. (The terrestrial horizon- 
tal forces, on the same scale of proportion, are, Lisbon, 60 ; Constantinople 
77 ; Piraeus, 76.) It follows from this, that the ship's sub-permanent 
ihagnetism, in each case, was unaltered, and its effect would have been 
exactly compensated, at every locality, by a permanent magnet. And thus 
the captain of the Trident, using Capt. Johnson's table, would have had 
errors of nearly seven degrees ; whereas, if he had used my correcting 
magnets, he would have had no perceptible error in the whole voyage. I 
pointed out this result to Capt. Johnson ; I know not with what effect. 
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(4.) In extreme cases it cannot be used at all : thns, in the Greenland seas 
the compasses would sometimes turn round with the ship ; whereas there 
are in the Greenland seas several iron ships with my correcting magnets 
eifecting their purpose (I am informed) successfully. (5.) In cases not so 
extreme, the inconvenience is intolerable ; thus, in one instance which 
came under my own eyes, the compass changed 100° with a very small 
motion of the ship ; and the directive intensity in one position was only 
one-tenth of what it was in another position ; these inconveniences are 
entirely remedied by my correcting magnets. 

On considering the whole matter, I am led to give the following as my 
opinion : For voyages of moderate duration, as, for instance, not farther 
than to the Mediterranean or to the northern parts of North America, I 
do'^not think that any improvement can be made in the existing system, 
except in details, to which I have alluded. The " end-on " position of the 
magnets ought to be forbidden ; and some attention ought to be given to 
the ship's sub -permanent magnetism, in the direction perpendicular to the 
deck. Eor voyages of greater duration, as to the Plata, the Cape of Good 
Hope, &c., I think it desirable that means should be provided for enabling 
the captain to make the small changes which may be required in the cor- 
recting magnets. I am confident that I can point out a practical course 
by which this can be effected ; and I am. satisfied that, with the sanction 
of one liberal ship-owner, the aid of one intelligent captain, and the com- 
mand of one ship for a few days, I can arrange every thing with good 
hope of complete success. 

6. The remarks above are intended by me to apply only to iron-built 
ships, in which the sensible part of the disturbance of the compass is pro- 
duced almost entirely by the ship's snb-permanent magnetism. In wood- 
built ships, in which the induced magnetism is the principal disturbing 
power, the rules of correction are necessaxily different. On these, at 
present, I have only to make the same general remark which I have made 
above ; that I disapprove of the use of a table of errors, and that I prefer 
the use of mechanical corrections ; the nature of which, as applicable to 
the neutralization of induced magnetism, is perfectly understood. 

ON IMPROVEMENTS IN SUBMAHINE AND SUBTERRANEAN T]^LE- 

GRAPHIC COMMUNICATIONS. 

At the British Association, 1854, Mr. C. F. Yarley explained experi- 
ments he had made with gutta-percha covered wires, varying from 30 to 
1,500 miles in length, and showed a diagram drawn by the electric currents 
themselves, decomposing solutions of ferro-cyanide of potassium and 
nitrate of ammonia with which the paper had been saturated. These 
experiments showed that the electric current did not appear suddenlj/ at the 
extreme end ; but, tlie wire becoming charged by induction like a Leyden 
jar, the current commenced gradually, and did not reach its maximum 
power through 1,500 miles of wire until seven seconds of time had 
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elapsed, and continued flowing out seyen seconds after jcontact with the 
battery had ceased; that with the ordinary telegraphic systems such a 
wire would require 15 seconds of time to make each signal ; and as several 
signals are required for a letter, only one average word could be trans- 
mitted per tlirec minutes. Mr. Yarley showed that, with the submarine 
and subterranean wires between Holland, London, and elsewhere, the 
Bain and Morse instruments would work too slow for commercial 
purposes ; but, with the aid of liis apparatus, these wires are now and 
have been working for six months at the required speed, viz. : 25 words 
per minute, for which 300 alterations of current per minute are required. 
The effect of the former two telegraphs with these wires, when working 
fast, is to run all the marks together, because the first electric impression 
has not been completed when the second is given ; but his apparatus, by 
spilling the charge and reversing the current at every movement of the 
key, produces rapidly alternating currents through the wire, which, though 
very weak at the extreme end of the wire, are quite sufficient to actuate 
his galvanometer relay, which actuates a local battery to produce the 
marks. The little arm on the axis of the relay, instead of striking against 
a dead stop, rubs obliquely against a gold spring, filing off the little film of 
air which would otherwise prevent the instant completion of the local 
circuit. So sensitive is this apparatus, that four elements of a copper 
and zinc battery have been found sufficient to work from Manchester to 
London. He added, ** Its advantages over the needle systems are, it 
requires only one wire, gives a printed record of all communication, 
requires but one-fourth the power to actuate it, and is not interrupted by 
comparatively defective insulation. It gains these advantages : 1st. By 
discharging the line wire at every move of the key. 2d. Gravity aiding 
the electricity in making the relay contact, thus using the same instead 
of the difference of the forces. 3d. The sliding action of the jreiay contact, 
by rubbing off the thin film of air, gives sure and instant contact with a 
small amount of battery power. 4th. It will work through a considerable 
amount of leakage from one wire to the other, because there is a current 
always flowing through the wire, rendering this apparatus peculiarly 
adapted for wires suspended in the air, and which leak from one to the 
other in damp weather, the surfaces of the intended insulators becoming 
coated with moisture." 

The following are Mr. Varley's conclusions : 1st. If a wire could be 
suspended in an unbounded non-conductor, or atmosphere with no con- 
ducting body near it, the transmission of an electric current through it 
would be instantaneous, no matter what may be the length of the wire. 
2d. The approach of any conducting body to this wire would (by 
induction) reduce the speed of the transmission, as shown in the 1,500 
mile experiment. 3d. In the case of a wire covered with a non-conduct- 
ing substance, (such as gutta-percha,) the induction decreases in the same 
proportion that the thickness of the coating is increased. 4th. The con- 
ducting power qf a wire is in proportion to its substance, the induction in 



NATURAL PHILOSOPHY. 161 

proportion to its surface. A copper wire one-sixth of an inch in diameter, 
coated with gutta-percha to the depth of nearly half an inch, would be 
found capable, by aid of my apparatus, of transmitting 25 words per 
minute 3000 miles. To work the ordinary telegraphs, the copper wire 
must be three- eighths of an inch in diameter, and coated with gutta- 
percha three-fourths of an inch, making a total diameter of about two 
inches. 

ON THE CONSTRUCTION OF A SUBMARINE TRANSATLANTIC TELE* 

GRAPH. 

The following communication, on the feasibility of constructing' a sub- 
marine line of telegraph across the Atlantic, has been addressed to the 
Secretary of the Navy by Lieutenant Maury : — 

SiK : — The United States brig Dolphin, lieutenant Commanding O. H. 
Berryman, was employed last summer upon especial service connected 
with the researches that are carried on at this office concerning the wihds 
and currents of the sea. Her observations were confined principally to 
that part of the ocean which the merchantmen, as they pass to and fro 
upon the business of trade between Europe and the United States, use as 
their great thoroughfare. lieutenant Berryman availed himself of this 
opportunity to carry along also a line of deep sea soundings from the shores 
of Newfoundland to those of Lreland. The result is highly interesting, in 
so far as the bottom of the sea is concerned, upon the question of a 
submarine telegraph across the Atlantic ; and X therefore beg leave to make 
it the subject of a special report. 

This line of deep sea soundings seems to be decisive of the question as 
to the practicability of a submarine telegraph between the two continents, 
in so far as the bottom of the deep sea is concerned. Prom Newfoundland 
to Lreland, the distance between the nearest points is about 1,600 miles ;* 
and the bottom of the sea between the two places is a plateau, which 
seems to have been placed there especially for the purpose of holding the 
wires of a submarine telegraph, and of keeping them out of harm's way. 
It is neither too deep nor too shallow ; yet it is so deep that the wires, but 
once landed, will remain forever beyond the reach of vessels' anchors, 
icebergs, and drifts of any kind, and so shallow that the wires may be 
readily lodged upon the bottoitk. The depth of this plateau is quite 
regular, gradually increasing from the shores of Newfoundland to the 
depth of from 1,500 to 2,000 fathoms as you approach the other side. 
The distance between Ireland and Cape St. Charles, or Cape St. Lewis, in 
Labrador, is somewhat less than the distance from any point of Ireland to 
the nearest point of Newfoundland. But whether it would be better to 
lead the wires from Newfoundland cr Labrador is not now the question ; 
nor do I pretend to consider the question as to the possibility /of finding a 

♦From Cape Fjpccls, Newfoundland, to Erris Head, Ireland, the dlBtance Ja 1,611 milea; 
from Cape Cbarles, or Cape St. Le^vls, Labrador, to ditto, the distance la 1,601 luUea. 
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time calm enough, the sea smooth enough, a wire long enough, a ship big 
enough, to lay a coil of wire 1,600 miles in length ; though I have no fear 
but that the enterprise and ingenuity of the age, whenever called on with 
these problems, will be ready with a satisfactory and practical solution of 
them. 

I simply address myself at this time to the question in so far as the 
bottom of the sea is concerned, and as far as that the greatest practical 
difficulties will, I ajiprehend, be found after reaching soundings at either 
end of the Une, and not in the deep sea. 

A wire laid across from either of the above-named places on this side 
will pass to the north of the Grand Banks, and rest on that beautiful jpla- 
teau to which I have alluded, and where the waters of the sea appear to 
be as quiet and as completely at rest as it is at the bottom of a mill-pond. 
It is proper that the reasons should be stated for the inference that ih»e 
are no perceptible currents and no abrading agents at work at the bottom 
of the sea upon this telegraphic plateau. I derive this inference from a 
study of a physical fact, which I little deemed, when I sought it, had any 
such bearings. 

Lieut. Berryman brought up with Brooks's deep-sea sounding apparatus 
specimens of the bottom from this plateau. I sent them to Prof. Bailey, 
of West Point, for examination under his microscope. This he kindly 
gave ; and that eminent microscopist was quite as much surprised to find 
as I was to learn that all these specimens of deep-sea soimdings are filled 
with microscopic shells ; to use his own words, " not a particle of sand or 
gravel exists in them." These little shells, therefore, suggest the fact that 
there are no currents at the bottom of the sea whence they came — that 
Brooks's lead found them where they were deposited in their burial place 
after having lived and died on the surface, and by gradually sinking were 
lodged on the bottom. Had there been currents at the bottom, these 
would have swept and abraded and mingled up with these microscopic 
remains the debris of the bottom of the sea, such as ooze, sand, gravel and 
other matter ; but not a particle of sand or gravel was found among them. 
Hence the inference that these depths of the sea are not disturbed either by 
waves or currents. Consequently, a telegraphic wire once laid there, there 
it would remain, as completely beyond the reach of accident as it would be 
if buried in air-tight cases. Therefore, so far as the bottom of the deep 
sea between Newfoundland, or the North Cape, at the mouth of the St. 
Lawrence, and Ireland, is concerned, the practicability of a submarine 
telegraph across the Atlantic is proved. 

In this view of the subject, and for the purpose of hastening the comple- 
tion of such a line, I take the liberty of suggesting for your consideration 
the propriety of an offer, from the proper source, of a prize to the company 
through whose telegraphic wire the first message shall be passed across 
the Atlantic. 

I have the honor to be, respectfully, &c., 

M. F. MAURY, Lieut. U. S. Navy. 

Hon. J. C. Dobbin, Secretary of the Navy, Washington, D. C. 
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TRANSATLANTIC TELEGRAPH. 

In a recent communication to the Journal of the Frankln Institute, on 
the subject of trans-telegraphic Atlantic communication, Dr. L. TumbuU, 
well known for his acquaintance with telegraphic operations, presents the 
following points respecting the consummation of this great enterprise : — 

Ist. ** To find a time calm enough and a sea smooth enough to lay down 
a telegraphic cable." In my own mind, this first difficulty can be over- 
come as easily as the observations of Lieut. Berryman were made ; if times of 
calm are found for such careful observations as he has conducted, by means 
of a twine string so as to let down a cannon ball of sixty-four pounds, and 
then raise a tube filled with shells and earth of the depths of the ocean, 
we are almost certain a time calm enough and a smooth sea can be found 
to stretch a wire from cable from land to land. 

The second difficulty is, a ** wire long enough." On this point we have 
accurate data to follow. The cable from Calais to Dover is twenty-four 
miles long, and consists of four copper wires, through which the electric 
currents pass, insulated by coverings of gutta-percha. These are formed 
into a strand and bound round with spun-yam, forming a core or centre, 
around which are laid ten iron galvanized wires of 5- 16th of an inch, in 
diameter, each welded into one length of 24^ miles, and weighing about 
15 tons per mile. The rope weighs altogether about 180 tons. It formed 
a coil of 30 feet diameter outside, 16 feet inside, and 5 feet high, and was 
made, in the short space of twenty days, by a machine invented for the 
purpose. The transatlantic cable, if the machinery is multiplied and 
sixteen machines are employed, could, we have little doubt, complete the 
cable in six or seven months. 

The third difficulty is, ." a ship big enough." This can be no difficulty ; 
for if one would not do, twenty woidd. What is the objection to sending 
it by trips, or in pieces ? Could it not be attached, as it was laid down, to a 
huoy f A vessel of 1,000 tons could surely carry 400 tons of coil, for our 
cable would not exceed 12,000 tons. 

Another important matter to be determined is, to what extent a galvanic 
current can be sent on an insulated wire. This has been also determined ; 
for, in favorable states of the atmosphere, lines in thi^ country have been 
80 insulated as to work in one circuit from 800 to 1,000 miles. The great- 
est distance that any of the lines have ever worked in one^ circuit was 
from Boston to Montreal, via New York, Buffalo, and Toronto — a distance 
of about 1500 miles. This was done when the earth was frozen and the 
lines insulated by frost. The entire length of the telegraph line from New 
York to New Orleans is 1,966 miles, via Charleston and Mobile ; and even 
tliis distance has been worked in one circuit by the aid of an instrument 
termed the connector, the effect of which is to cause one circuit to work 
the other through the entire series, thus producing a result s imilar to 
working through the entire line in one circuit* 
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As late as December, 1853, despatches were written direct through from 
New Orleans to Philadelphia and New York, the weather being cold and 
the earth frozen. In so doing, the only connector or repeater used was an 
insulated screw on the back of the register, indented by Mr. McRea, of 
Philadelphia. But this distance would require at least 30 Grove's cuxm, 
of a pint each, for every 100 miles; making about 480 cups, or 240 each 
ride. If a copper and zinc battery were employed, the number would 
have to be increased to about 30 or 40 cups, every 100 miles ; but, even 
with this large battery, the expenses would be less than with Grove's bat- 
tery. In preparing the batteries, it is even possible to determine mathe- 
matically beforehand the amount of resistance and the force necessary to 
overcome it, and thus to proportion the number and size of the plates to 
the distance to which the wires extend. Large wires are better conductors 
than small ones ; copper is a much better conductor than iron ; and as a 
thinner wire answers the purpose of conduction, it may be much more 
easily insulated. The several conditions may all be calculated from the 
beautiful formula of Ohm. 

In some recent experiments of Prof. Parraday, that distinguished philoso- 
pher, by some of the experiments he obtained, has thrown much light 
upon the action of voltaic electricity in the submerged wire of the electric 
telegraph. 

He first determines by actual experiment, that when copper wire is per- 
fectly covered with gutta-percha, so high is the insulation, that in 100 
miles of such wire, when fully charged by an intensity battery of 350 pairs 
of plates and submerged in water, the deflection of a delicate galvanome- 
ter was not more than 5^. The great perfection in the covering of the 
wire may be judged of by this fact alone. The 100 miles of wire were one- 
sixteenth of an inch in diameter ; the covered wire was four- sixteenths ; 
the gutta-percha on the metal was considered as 0.1 of an inch in thick- 
ness. There could not be any better proof than this, that gutta-percha is 
one of the best ins tdating agents we have. 

He experimented with the subterraneous wires which exist between 
London and Manchester ; and when they were all connected together so as 
to make one series, they made almost the distance as determined by Lieu- 
tenants Berryman and Maury between the Irish coast and Newfoundland, 
being 1,500 miles ; and having introduced galvanometers at intervals of 
about 400 miles, he found that, when the whole 1,500 miles were included, it 
required two seconds for the electric stream to reach the last instrument 
which was placed at the end. In this instance the insulation was not as 
perfect ; still the result shows that it will require a little over two seconds 
to cross the Atlantic by telegraph, which is about the rate of 750 miles in a 
second, which result is far below those obtained by the London and Brus- 
sels telegraph, which is stated at only 2,700 miles in a second, even with a 
copper wire ; while it will be remembered that Wheatstone, in 1834, with 
copper wire, made the velocity of the electric current 288,000 miles per 
second — a considerable diferenoe. 
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The whole of this difference, according to Professor Farraday, depends 
upon tlie lateral induction of the wire carrying the current. " The pro- 
duction of a polarized state of the particles of neighboring matters by an 
excited body constitutes inditction, and this arises from its action upon the 
particles in immediate contact with it, which again act upon those contigu- 
ous to them ; and thus the forces are transferred to a distance. If the 
induction remain undiminished, then perfect insulation is the conse- 
quence ; and the higher the polarized condition which the particles can 
acquire or maintain, the higher is the intensity which may be given to the 
acting forces. In a word, insulators may be said to be bodies whose parti- 
cles can retain the polarized state ; whilst conductors are those whose 
particles cannot be permanently polarized." And in regard to long cir-- 
cuits such as those described, their conducting power cannot be under- 
stood ; whilst no reference is made to their lateral static induction or to the 
conditions of intensity and quantity which then come into play. 

The conducting i)ower of the air and water wires are alike for a constant 
current. This, according to Farraday, is in perfect accordance with the 
principles and with the definite character of the electric force, whether in 
the static, or current, or transition state. When a voltaic current of a 
certain intensity is sent into a long water wire, connected at the farther 
extremity with the earth, part of the force is in the first instance occupied 
in raising a lateral induction round the vtrire, ultimately equal in intensity 
at the near end to the intensity of the battery stream, and decreasing gradu- 
ally to the earth end. 

In the report of Farraday, which is given in the London Philosophical 
Magazine for March, he there, in conclusion, refers to the terms intensity 
and quantity. These terms, he remarks, or equivalents of them, cannot be 
dispensed with by those who study both the static and dynamic relations 
of electricity. Every current, where there is resistance, has the static 
element and induction involved in it, whilst every case of insulation has 
more or less of the dynamic element and conduction ; and we have seen that 
the same voltaic source, the same current in the same length of the same 
wire, give a different result, as the intensity is made to vary with varia- 
tions of induction around the wire. The idea of intensity, or the power of 
overcoming resistance, is as necessary to that of electricity, either static or 
current, as the idea of pressure is to steam in a boiler, or to air passing 
through apertures or tubes ; and we must have language competent to 
express these conditions and these ideas. 

In conclusion, I trust that a cable may be laid across the briny deep, 
' and I am happy to find the matter taken hold of by intelligent and scien- 
tific telegraphic engineers ; and its completion will be one of the wonders 
of the age. 

In relation to the ultimate completion of the transatlantic submarine 
telegraph, Mr. Shaffner, a gentleman who has had considerable experience 
in submarine telegraphic lines during the last five years, employs the 
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following language, in regard to this enterprise, in the first number of a 
journal of which he is the editor : — 

** Tides may ebb and flow ; the billows mf y surge with mighty power ; 
the icebergs may tower their white-mantled forms high in the skies, and 
sink deep in the briny sea ; the heavens may let loose their loud-rolling 
thunder, and the earth heave up its fiery lava ; but, just so sure as these 
elements exist and worlds revolve, Europe and America will be connected 
with an electric cord." 

In a paper presented to the British Association by Mr. Bakewell, on 
•< Telegraphic Communication between England and America," he pro- 
posed to effect such a communication by employing a single galvanized 
iron wire sufficiently strong to be self-protective, and to be insulated with 
gutta-percha or oUier non-conducting substances, covered with tarred 
hempen yarn. Such a wire, it was stated, might, from its comparative 
lightness and flexibility, be readily stretched across the Atlantic at a'cost 
of 100,000/. A single wire would, in the first instance at least, be 
sufficient to supply the want of telegraphic communication, if the telegraph 
were kept in constant work. Mr. Bakewell alluded to the difficulty that 
had recently been discovered in transmittirg telegraphic signals through 
an insulated wire immersed in water, and to the means that had almost 
as quickly been devised .for overcoming the unforeseen obstacle. He 
expressed a confident expectation that, should other difficulties arise in 
prosecuting such an enterprise, they would also be as readily vanquished. 

Dr. Lardner states that, in the experiments made by him and M. Lever- 
rier in electric transmission, messages were sent over a space of 1,000 
miles of wire without intermediate battery power, and with a terminal 
battery of very limited power ; 336 miles of the wire upon which the 
current was transmitted were iron, a very indiflerent conductor, wid the 
remaining 746 miles were copper wire of exceedingly small diameter. It 
is certain, therefore, that by reason of the inferior conducting power of the 
one part, and the very small transverse section of the other part, this 
length of 1,082 miles offered a much greater resistance to the transmission 
of the current than would 1,600 miles of copper wire such as is usually 
selected for submarine cables. Nothing would be easier than to give the 
copper wire enclosed in the cable such a thickness, and to apply to it such 
batteries as would insure the transmission of a current of sufficient 
intensity. 

SXTBMABINE TELEGRAPH BETWEEN EtJHOPE AND AFRICA. 

At the British Association, in a communication on the above subject, 
presented by Mr. Brett, the eminent telegraph engineer, the author 
proceeded to give an account of the difficulties and prejudices they 
encountered in establishing the first submarine telegraph, which has now 
been successfully working for three years between France and England, 
and stated that he had established the submarine telegraph between 
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England and Be^um with equal success, which had been in operation since 
the Ist of May, 1853. He then explained some of the difficulties he had 
encountered in laying down the two submarine lines in the Mediterranean 
in July last, especially in passing a depth exceeding, by 100 fathoms, 
what had previously been ascertained to exist on the route between 
Piedmont and Corsica. The depths encountered between England and 
Prance, and England and Belgium, did not exceed at their maximum 30 
fathoms ; whereas the submarine cable was laid down in the Mediterranean 
at a depth of 350 fathoms, exceeding about eight times that of the English 
Channel. It was the general impression that the submarine cable would 
part by the great strain it would encounter in passing these great depths ; 
for which reasons he was strongly advised, and more particularly by one 
of the most able and experienced officers of the Sardinian Government, 
who accompanied and aided the undertaking, to make a ditour of about 
eight miles by the Islands of Gorgona and Caprija, where the soundings 
were known not to exceed 100 fathoms; but the great point to be 
considered was, whether he would not incur the risk of a total loss of the 
cable by not doing so. The prudence of these arguments, Mr. Brett said, 
he fully admitted, but that it was a question he was determined to solve 
at once ; for as this telegraph was not a telegraph to Corsica, but part of 
a line to India, to be shortly completed to Africa, where still greater depths 
must be encountered, it was necessary to test the fact. He then explained 
the difficulties they encountered in paying it out, when, after the line had 
been paid out, as he behoves, along the top of a submarine mountain for 
some miles at a depth varying from 180 to 200 fathoms, it suddenly, as he 
believes, came to the edge of a precipice, making a total of 350 fathoms, 
(exceeding by about 100 fathoms any depth marked in the various charts 
on this route,) where it ran out with frightful velocity ; and had the cable 
been less strong, the whole must, of necessity, have been lost ; and they 
were compelled, nevertheless, to anchor by the electric cable all night, to 
restore the injury that had occurred ; but he felicitated himself upon the 
experience thus gained from his determination in taking the deepest route, 
as it had led to many valuable suggestions necessary to successful opera- 
tions in great depths ; and the able commander, the Marqids Bicci, who 
up to this time had been in doubt of its success, then admitted that this 
kind of cable contained such remarkable elements of strength in its form 
and combination, that he believed only certain improvements to be 
necessary (on which we had been consulting) to successfully lay it down 
even in the greater depths of the Atlantic. 

Mr. Brett, in conclusion, explained his reasons for selecting this line to 
India, via Egypt, in preference to the line by the Italian peninsula, which 
would ever be impeded by the jealousies and restrictions of the petty 
States; whereas, to the shores of Africa^ the Mediterranean Telegraph 
passed through only the States of Prance and Sardinia, which had encour- 
aged it by liberal guaranties, and admitted that all communications, in 
whatever language, should pass unrestricted through their states. Prom 
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Africa he stated he had two plans in contemplation for its extension to 
Egypt — one, a line dropped in the Mediterranean, in the shallow line near 
the coast, and another buried in the sand along the shore, both of which 
he was satisfied might be laid secure from derangement of any kind. He 
then conduded with a statement of the labor and attention he had given 
for many years in preparing for the telegraph to America, and of the 
depth, on the proposed line, as recently ascertained by Lieut Maury, of 
the United States, with some estimates of the weight and cost, and stated 
that a return of 100/. to 150/. per day would give a fair interest on the 
necessary capital ; that his plan comprised several lines of communication ; 
and that he entirely deprecated the idea of a single line of communication, 
which he believed could not be done. 

ELECTRIZATION BY INFLUENCE. 

The French Academy has recently received a memoir of great interest 
from M. Melloni, on the subject of electrization by influence. The 
hypothesis which has hitherto prevailed to explain the general character of 
the phenomena relative to static electricity consists in admitting the exist- 
ence of two imponderable principles, of two fluids endowed with reciprocal 
attraction each for the other, and with repulsion for themselves ; and by 
this wAy the speculative philosopher obtains two agents possessing opposed 
properties, and susceptible under many circumstances of being disguised, 
or of being concealed by each other. At the flrst they were called vitreous 
and resinous electricity ; and then, to exhibit more forcibly the antagonism 
of the way by which they acted, they were styled positive and negative 
electricity. No data having fallen into the philosopher's hands that might 
authorize him to define the absolute quantities of these fluids which might 
exist together in bodies, it has been supposed that ponderable matter 
contained infinite quantities of them, or at the least, quantities which may be 
regarded as infinite in comparison with the amount that may be excited in 
experiments. Notwithstanding this inexhaustible quantity of fluids 
contained in bodies, it suffices that one or the other is in the predominance 
to urge it to the surface, and to exhibit there the properties which are 
peculiar to it. This accumulation of the fluid in excess on the exterior 
surface constitutes the phenomenon of electrization. Consequently a 
body may be electrified by two different and opposite manners, as one or 
the other fluid predominates on its surface ; in every case, the fluid in 
excess will exercise to escape a pressure, which is " electrical tension," 
properly so called. "When the tension is great enough, the electricity 
appears in the form of a spark, whose dimensions may vary in enormous 
proportions. Between the phosphorescent sparkling of the stick of 
sealing wax rapidly rubbed and the dazzling lightning which rends our 
temples in sunder there is no difference other than a difference in degree. 

The explosion of the spark is invariably preceded by, electrization by 
influence, a so important phenomenon as to warrant some explanations. 
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If we remain faithful to the hypothesis of the fluids, the most simple way 
to electrify a body would assuredly appear to be by taking the fluid where 
it exists in a free state, and to communicate, to pour it out (if the expres- 
sion may be allowed) as it were by a directxontact This we see constantly 
used, when we witness a conductor sustained by some insulating support, 
placed in contact with an electrical machine previously charged : commonly 
the operator has not the time to place them in contact, for before they 
touch the spark leaps forward, and the division is made. And if the 
operator pleases to employ some known methods of observation, it may 
be seen that, during the period the two machines are being brought together, 
a change takes place in the state of the conductor, which greatly precedes 
the explosion of the spark. By the influence exerted within a certain 
radius of distance by the supposed machine charged with positive elec- 
tricity, the natural distribution of the fluids is troubled ; each of them 
has yielded to the disposition which characterizes it : the negative fluid 
advancing towards the positive fluid which attracts it, and the positive 
fluid of the bodies taking refuge in the parts of the surface farthest from 
the machine. The result is, the different points of this surface are 
inequally and diflerently electrified ; in the hypothesis of a complete 
isolation, this state, which constitutes electrization by influence, would 
persist for an indefinite period. If, on the contrary, the machine be 
removed, or its charge be dissipated in the ground, the influence having 
disappeared, the conductor would immediately return to its natural state. 
Thus electrization by influence difliers essentially from that which results 
simply from the accumulation of one or the other fluid. Here the same 
electricity is in the preponderance throughout tlie whole extension of 
the surface of the bodies; the tension is in every respect positive or 
negative, as is exhibited by the usual experiments of the electroscopic 
pendulum, and the plan (Tepreuve, where neither the pendulum nor the 
body can regain their natural state, except by losing its fluid in excess, or 
by gaining the contrary fluid. There, on the contrary, electrization by 
influence divides the surface of the body into two distinct regions — one 
of the positive tension, the other with the negative tension ; and these two 
regions are separated by a neutral line where the tension is null. Besides, 
the fluids thus localized in two distinct regions exist in proportions meet 
for the reformation of the neutral fluid, so that the operator has but to 
remove the acting cause to obtain this recomposition and to reconstitute 
the body in its natural state. 

A dear distinction of the two phenomena is necessary to a perfect concep- 
tion of the positions of Melloni. He commences his paper with recalling 
sententiously, as suited with his learned audience, these facts as having 
been definitively admitted in science, and as forming the foundation of the 
theory of static electricity; and then he announces that he has before 
him results from experiments which make a great breach in the funda- 
mental theorem of electrization by influence. 

According to Melloni, the plan d^epreuve and the electroscopic pendu- 
& 
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lum, commonly employed to study the distribution of the electricities of a 
body electrified by influence, are not suitable to furnish exact indications, 
because they themselves are effected by the influence of the active body ; 
and to protect them against this cause of error, he has imagined the expe- 
dient of interposing a metal plate, communicating with the common 
reservoir ; the operator then has a body charged with an electricity acting 
by influence upon a neighboring body through the plate, which is a sort of 
screen to the organs of exploration. In these new conditions, Monsieur 
Melloni observes that the electricity on the surface of the body influenced 
is of the same nature and has the same appearances as that of the acting 
body, and he concludes : " This experiment dissipates the illusion hitherto 
formed, touching the contrary electric tensions developed on the opposite 
extremities of the influenced body." 

These new ideas do not meet with the support of many others who 
have experimented upon this subject ; they cannot admit that the metal 
plate introduced into the experiment acts simply as a screen ; and some 
have suggested that the whole controversy rests on a misunderstanding, 
and that his reasoning follows somewhat the following course : dissimu- 
lated electricity is not the electricity of tension ; but, in a body influenced 
within the radius of a given distance, one of the fluids is dissimulated ; 
therefore, the otlier fluid alone retains its tension. But in reality, it is said, 
the two fluids retain their respective tensions, the instruments attest it ; 
and in the opinion of natural philosophers, the true method of treating the 
(j^uestion is invariably to consider the body as symmetrically placed between 
two contrary influences. 

ELECTRO-MAGNETIC ENGRAVING. 

This machine is somewhat on the principle of the well-known planing 
machine. The drawing to be copied and the plate to be engraved are 
placed side by side on the movable table or lid of the machine ; a pointer 
or feeler is so connected, by means of a horizontal bar, with a graver, that, 
when the bar is moved, the drawing to be copied passes under the feeler, 
and the plate to be engraved passes in a corresponding manner under the 
graver. It is obvious that in this condition of things a continuous line 
would be cut on the plate, and, a lateral motion being given to the bed, a 
series of such lines would be cut parallel to and touching each other, the 
feeler of course passing in a corresponding manner over the drawing. If, 
then, a means could be devised for causing the graver to act only when the 
point of the feeler passed over the portion of the drawing, it is clear We 
should get a plate engraved, line for line, with the object to be copied. 
This is accomplished by placing the graver under the control of two electro 
magnets, acting alternately, the one to draw the graver from the plate, the 
other to press it down on it. The coil enveloping one of these magnets is 
in connection with the feeler, which is made of metal. The drawing is 
made on a metallic or conducting surface, with a rosined ink, or some 
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other non-conductiiig substance. An electric current is then established, 
so that when the feeler rests on the metallic surface it passes through the 
coils of the magnet, and causes it to lift the graver from the plate to be 
engraved. As soon as the feeler reaches the drawing and passes over the 
non-conducting ink, the current of electricity is broken, and the magnet 
ceases to act, and by a self-acting mechanical arrangement the current is 
at the same time diverted through the coils of the second magnet, which 
then acts powerfully and presses the graver down. This operation being 
repeated until the feeler has passed in parallel lines over the whole of the 
drawing, a plate is obtained engraved to a uniform depth, with a fac-simile 
of the drawing. From this a type-metal cast is taken, which, being a 
reverse in all respects of the engraved plate, is at once fitted for use as a 
block for surface printing. The machine is the invention of Mr. "William 
Hansen, of Gotha. — Journal of the Society of Arts, 

SPECIFIC HEAT OF GASES, 

M. Ilegnault has presented to the Academy a very long memoir on the 
Specific Heat of Gases under constant pressure and variable volume, and 
under constant volume and variable pressure. After detailing the history 
of this important question, M. Regnault explained in a brilliant lecture 
his method of observation, the arrangement of his apparatus, and the 
important results he hid obtained — results which entirely change the pres- 
ent state of the science, being in complete discordance with the theory of 
Laplace and Poisson, and with the observations of Desormes, Gay-Liy>sac 
and Dulong. 

It has heretofore been admitted, that the capacity for heat under constant 
pressure is always greater than that under constant volume; and the 
ratio of these capacities is equal to unity plus a fraction, which, in air, is 
338,000 according to Dulong, 375,000 according to Gay-Lussac, 421,000 
according to Poisson, &c., &c. By operating in an entirely new mode, 
and under conditions that he thinks better, M. Ilegnault seems to have 
shown that the difference between these is nothing, or infinitely small. 

Conceive two concentric globular vessels, one whose capacity is a litre 
filled with gas, air for example, under a pressure of ten atmospheres, the 
other with a capacity of ten litres. This system of two vessels is immersed 
in a water bath kept at a constant temperature. If, after having made a 
vacuum in the second globe, we allow the air to enter it from the first, so 
that it now occupies a bulk ten times greater, there is neither elevation nor 
depression of the temperature. There will be, however, a depression of 
the temperature, if, at tlie same time that the air enters the larger globe, a 
small quantity is allowed to pass out by an orifice in the globe ; and the 
amount of depression of the temperature is constantly proportional to the 
mass of gas which has escaped into the atmosphere. If the air which 
escapes is made to do work, as for instance to move a turbine, re- action 
wheel, or pump, the cooling increases in proportion to the work done ; 
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and we in consequence find here what has been determined in steam- 
engines, in which the useful work done is more nearly expressed by the 
heat lost ia the fall of temperature, in proportion as the machines are more 
perfect. 

M. Regnault shows clearly how much his new experiments are opposed 
to the old hypothesis, which made cahric a fluid, at one time in the latent 
state, at another disengaged and sensible ; he shows, on the other hand, 
how easily they are explained on the theory which attributes heat to a 
vibratory motion ; the principle of the preservation of moving forces then 
suffices to account for all the transformation of heat into work, and vice 
versa. After insisting upon the fact, that the theory by which Laplace 
corrected Xewton'ft formula for the velocity of the propagation of sound in 
air, and explained the considerable differences between the calculated and 
observed velocities, is no longer admissible, he expresses an ardent desire 
to see some new series of experiments on the velocity of soimd in air, 
water and solid bodies, taking advantage of all the recent progress of sci- 
ence and the mechanic arts. 

ON THE VIBRATION AND TONES PRODUCED BY THE CONTACT OF 
BODIES HAVING DIFFERENT TEMPERATURES^ 

The following is an abstract of a paper read before the Boyal Institution 
by Prof. Tyndall, F. R. S. :— 

In the year 1805, M. Schwartz^ an inspector of one of the smelting 
works of Saxony, placed a cup-shaped mass of hot silver upon a cold 
anvil, and was surprised to find that musical tones proceeded from the 
mass. In the autumn of the same year. Professor Gilbert, of Berlin, 
visited the smelting works and repeated the experiment. He observed 
that the sounds were accompanied by a quivering of the hot silver, and 
that, when the vibrations ceased, the sound ceased also. Professor Gilbert 
merely stated the facts, and made n6 attempt to explain them. In the 
year 1829, Mr. Arthur Trevelyan, beihg engaged in spreading pitch with 
a hot plastering iron, and once observing that the iron was too hot for his 
purpose, he laid it slantingly against a block of lead which chanced to be 
at hand ; a shrill note, which he compared to that of the chanter of the 
small Northumberland pipes, proceeded from the mass, and, on nearer ' 
inspection, he observed that the heated iron was in a state of vibration. 

Professor Faraday, after giving the subject some attention, referred them 
to the tapping of the hot mass against the cold one underneath it, the taps 
being in many cases sufficiently quick to produce a high musical note. 
The alternate expansion and contraction of the cold mass at the points 
where the hot rocker descends upon it, he regarded as the sustaining 
power of the vibrations. The superiority of lead he ascribed to its great 
expansibility, combined with its feeble power of conduction, which latter 
prevented the heat from being quickly diffused through the mass. 

Professor Forbes, of Edinburgh, then took up the subject, and rejects 
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the explanation supported by Professor Faraday, and refers the iribrations 
to *'a new species of mechanical agency in heat" — a repulsion exercised 
by the heat itself on passing from a good conductor to a bad one. This 
conclusion is based upon a number of general laws established by Pro- 
fessor Forbes. If these laws be correct, then indeed a great step has been 
taken towards a knowledge of the intimate nature of heat itself, and this 
consideration was the lecturer's principal stimidus in resuming the 
examination of the subject. He had already made some experiments, 
ignorant that the subject had been further treated by Seebeck until 
informed of the fact by Professor Magnus, of Berlin. On reading 
Seebeck's interesting paper, he found that many of the results which it 
was his intention to seek had been already obtained. The portion of the 
subject which remained untouched was, however, of sufficient interest to 
induce him to prosecute his original intention. The general laws of 
Professor Forbes were submitted in succession to an experimental 
examination. The first of these laws affirms that " the vibrations never 
take place between substances of the same nature" This the lecturer found 
to be generally the case when the hot rocker rested upon a blocks or on the 
edge of a thick plate of the same metal ; but the case was quite altered 
when a thin plate of metal was used. Thus, a copper rocker laid upon 
the edge of a penny- piece did not vibrate permanently ; but when the coin 
was beaten out by a hammer, so as to present a thin sharp edge, constant 
vibrations were obtained. A silver rocker resting on the edg^ of a half- 
crown refused to vibrate permanently; but on the edge of a sixpence 
continuous vibrations were obtained. An iron rocker on the edge of a 
dinner knife gave continuous vibration?. A flat brass rocker placed upon 
the points of two common brass pins, and having its handle suitably 
supported, gave distinct vibrations. In these experiments, the plates and 
pins were fixed in a vice, and it was found that, the thinner the plate 
within its limits of rigidity, the more certain and striking was the effect. 
Vibrations were thus obtained with iron on iron, copper on copper, brass 
on brass, zinc on zinc, silver on silver, tin on tin. The list might be 
extended, but the cases cited are sufficient to show that the proposition 
above cited cannot be regarded as expressing <<a general law." The 
second general law enunciated by Professor Forbes is, that « both substances 
must be metallic** This is the law which first attracted the lecturer's 
attention. During the progress of a kindred inquiry, he had discovered 
that certain non-metallic bodies are endowed with powers of conduction 
far higher than has been hitherto supposed, and the thought occurred to 
him that such bodies might, by suitable treatment, be made to supply the 
place of metah in the production of vibrations. This anticipation was 
realized. Kockers of silver, copper and brass, placed upon the natural 
edge of a prism of rock-crystal, gave distinct tones ; on the clean edge of 
a cube of fluor spar the tones were still more musical ; on a mass of rock 
salt the vibrations were very forcible. There is scarcely a substance, 
metallic or non-metallic, on which vibrations can be obtained with 
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greater ease and certainty than on rock Bait. In most cases a high 
temperature is necessary to the production of the tones ; but in the case of 
rock salt, the temperature need not exceed that of the blood. A new and 
singular property is thus found to belong to this already remarkable 
substance. It is needless to enter into a full statement regarding the 
various minerals submitted to experiment. Upwards of twenty non- 
metallic substances had been examined by the lecturer, and distinct 
vibrations obtained with every one of them. The number of exceptions 
here exhibited far exceeds that of the substances which are mentioned in 
the paper of Professor Forbes, and*are, it was imagined, suiEcient to show 
that the second general law is untenable. The third general law states, 
that " The vibrations take place with an intensity proportional (within 
certain limits) to the diiference of the conducting powers of the metals for 
heat, the metal having the least conducting power being necessarily the 
coldest." The evidence adduced against the first law appears to destroy 
this one also ; for if the intensity of the vibrations be proportional to the 
difference of the conducting powers, then, where there is. no such diifer- 
ence, there ought to be no vibrations. But it has been proved, in half a 
dozen cases, that vibrations occur between different pieces of the same 
metal. The condition stated by Professor Forbes was, however, reversed. 
Silver stands at the head of conductors ; a strip of the metal was fixed in a 
vice, and hot rockers of brass, copper and iron, were successively laid upon 
its edge ; distinct vibrations were obtained with all of them. Vibrations 
were also obtained with a brass rocker, which rested on the edge of a half 
sovereign. These and other experiments show that it is not necessary that 
the worst conductor should be the cold metal, as affirmed in the third 
general law above quoted. Among the metals, antimony and bismuth 
"were found perfectly inert by Professor Forbes ; the lecturer, however, 
had obtained musical tones from both of these substances. The superiority 
of lead as a cold block. Professor Faraday, as already stated, referred to 
its high expansibility, combined with its deficient conducting power. 
Against this notion, which he considers to be " an obvious oversight," 
Professor Forbes contends in an ingenious and apparently unanswerable 
manner. The vibrations, he urges, depend upon the difference of 
temperature existing between the rocker and the block ; if the latter be a 
bad conductor and retain the heat at its surface, the tendency is to bring 
both the surfaces in contact to the same temperature, and thus to stop the 
vibration instead of exalting it. Further, the greater the quantity of heat 
transmitted from the rocker to the block during contact, the greater must 
be the expansion ; and hence, if * the vibrations be due to this cause, tlie 
effect must be a maximum when the block is tj^e best conductor possible. 
But Professor Forbes, in this argument, seems to have used the term 
expansion in two different senses. The expansion which produces the 
vibration is the sudden upheaval of the point where the hot rocker comes 
in contact with the cold mass underneath ; but the expansion due to good 
conduction would be an expansion of the general mass. Imagine the 
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conductive power of the block to be infinite, that is to say, that the heat 
imparted by the rocker is instantly diffused equally throughout the block ; 
then, though the general expansion naight be very great, the local expan- 
sion at the point of contact would be wanting, and no vibrations would be 
possible. The inevitable consequence of good conduction is, to cause a 
sudden abstraction of the heat from the point of contact of the rocker with 
the substance underneath ; and this the lecturer conceived to be the precise 
reason why Professor Forbes had failed to obtain vibrations when the cold 
metal was a good conductor. He made use of blocJcst and the abstraction 
of heat from the place of contact by the circumjacent mass of metal was so 
sudden as to extinguish the local elevation on which the vibrations depend. 
In the experiments described by the lecturer, this abstraction was to a 
great extent avoided by reducing the metallic masses to thin laminae ; and 
thus the very experiments adduced by Professor Forbes against the theory 
supported by Professor Faraday appear, when duly considered, to be 
converted into strong corroborative proofs of the correctness of the views 
of the philosopher last mentioned. 

ON THE EFFECT OF PRESSURE ON THE TEMPERATURE OF FUSION 

OF DIFFERENT SUBSTANCES. 

Mr. Hopkins, before the British Association, in a paper on the above 
subject, described the apparatus he had used, and the successive steps by 
which fusion in some contrivances had led him to that which was ulti- 
mately found to answer. In particular, how, from the enormous pressures to 
which the substances were subjected, they found it impossible to use glass 
to see what was going on within the cylinders in which the substance to be 
experimented upon was enclosed ; which difficulty had been got over by 
causing an iron ball to rest on the top of the substance within the cylinder, 
while its presence deflected a small magnetic needle outside ; but the instant 
the melting of the substance inside permits the ball to fall, the magnetic 
needle returning to its position of rest indicated the fact. The use of this 
needle made it necessary to make the cylinder of brass ; and Mr. Hopkins 
stated that, with the first cylinder they used, they were surprised to find 
when enormous pressures were laid on that the liquid within wasted ; the 
cause of this they long sought to discover in vain, until at length thej 
found that it was escaping through the very pores of the metal in thou- 
sands upon thousands of jets so minute as to be almost imperceptible. 
This they remedied by greater care in the casting of the cylinder, and 
hammering it weU on the outside. The method of laying on the pressure 
was by a piston, well packed aud forced down by a lever. This tliey 
adopted as the simplest means of getting a numerical estimate of the actual 
compressing force. Mr. Hopkins then described the method by which the 
friction had been determined which opposed the motion of the piston, and 
so diminished the pressure by so much. This was done by noting the 
weight required to drive the piston in a certain small distance : this, less by 
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the friction, was equal to the compressing force ; then noting the weight 
which allowed the piston to retiim exactly to its first position: this, 
together with the friction, is equal to the compressing force ; but, as these 
two compressing forces are equal, the friction is equal to half the differ- 
ence of the two weights used, and is then a matter of very simple calcula- 
tion. Mr. Hopkins then gave the results of the experiments, of which the 
following are the most important : — 



Sabgtances expert- * 
mented upon. 


Pr^sjiare in lbs. to 
the Square Inch. 


Temperature Fahrenheit 
at which it liquefied. 


Spermaceti . . . 

Wax 

Solpbar. .... 
Stearine , , , t 








7,790 
7,790 
7.7S0 


11,880 
11.880 
11,880 
11,880 


124«' 
148.5 
225 
158 


140« 
166.5 
275.5 
155 


176.5* 
176.5 
285 
165 



Of course, when the weight was on the piston, the substance was 
under atmospheric pressure, or about 15 lb. to the square inch ; and the 
pressure of 7,790 lb. per square inch was just that at which the Britannia 
Bridge had been raised. Mr. Hopkins had also tried the metallic alloys 
which fuse at low temperatures, but had not detected any elevation of 
fusing temperature required by increasing the pressure ; but these experi- 
ments required to be repeated and confirmed before they coidd be relied 
upon. » 

A paper was also read in this connection by Mr. Fairbaim, — *< On the 
Solidification of Bodies under Great Pressure,'' — which contained the 
results of a portion of the experiments conducted by himself, Mr. Hop- 
kins and Mr. Joule, at the request of the Association, and by means of 
funds supplied for that purpose by the Boyal Society. At the last meeting 
at Hull, Mr. Hopkins alluded to these experiments, and then explained the 
nature of the apparatus invented by Mr. Fairbaim for submitting the 
substances to be operated on to the enormous pressure of 90,000 lb. on the 
square inch. In these inquiries the objects kept in view were, to ascertain 
the exact laws which govern the cohesive strength of bodies in their pres- 
ent physical condition, and how far a knowledge of those laws may con- 
duce to the reduction of the metals, and their subsequent solidification 
under circumstances whereby increased strength and density may be 
obtained. The experiments commenced with spermaceti, bars of which 
virere cast and left to solidify at the same temperature, but under different 
pressures. When pressure was applied to these bars, the one that sus- 
tained-a pressure of 40,793 lb. carried 7.d2 lb. per square inch more weight 
than one submitted to a pressure of 6,421 lb., the ratio being in favor of 
the more strongly compressed bar, in its power of resistance to a tensile 
strain, as 1 to .876. It appeared from these experiments that bodies when 
solidified under pressure have not only their densities greatly increased, 
but their molecular structure is also materially affected, so as to increase 
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tlieir adhesive power. Still further to elucidate the subject, cubes of 
exactly one inch were carefully prepared and loaded with weights till they 
•were crushed. The first cube, solidified under a pressure of 6,421 lb., 
was crushed with 213 lb. Tin -was then operated on, a quantity of pure 
tin being melted and then allowed to solidify, first at the pressure of the 
atmosphere, and afterwards at a pressure of 908 lb. on the square inch. 
The same quantity taken from the same ingot was subsequently sub- 
mitted to a pressure of 5,698 lb. on the square inch. The bars, after 
being solidified and allowed to cool for upwards of fourteen hours, 
were subjected to the usual tests of tensile strains. From these experi- 
ments there was derived, as nearly as possible, the same law or meas- 
ure of strength in regard to the efiects of pressure as obtained from the 
experiments on spermaceti ; for, with the same pressures of 908 lb. and 
5,698 lb. upon the square inch, the breaking weights were 4,053 lb. and 
5,737 lb., or in the ratio of 1 to .706, being an increase of nearly one-third 
on the crystallized metal when solidified under about six times the press- 
ure. From these facts, Mr. Fairbairn observed, it is evident that the power 
of bodies to resist strain is greatly increajsed when solidified under press- 
lure ; and he said he considered it highly probable that the time is not far 
distant when the resisting powers of metals, as well as their densities, may 
be increased to such an extent as to insiure not only greater security, but 
greater economy by solidification under pressiure. He said he was borne 
out in these views by the fact that the specific gravities of the bodies 
experimented on were increased in a given ratio to the pressure. Sperma- 
ceti solidified under a pressure of 908 lb. on the square inch, had a specific 
gravity of 0.94859 ; whilst that solidified under a pressure of 5,698 lb. 
had its specific gravity increased to 0.95495. The specific gravity of tin 
solidified under a pressure of 908 lb. was 7.3063'; and that solidified under 
a pressure of 5,698 lb. was 7.3154, which gave .0091 as the increased 
density from pressure. There are further experiments in progress to 
determine the law that governs this increase of specific gravity, and to 
determine the conducting powers of bodies solidified under severe pressure. 
Experiments have also been made on such substances as clay, charcoal and 
different kinds of timber. From the experiments on powdered dry clay, it 
appeared that a bar of that substance 3i inches long and 1| inches diame- 
ter, after being hammered into the cylinder so as to become slightly consoli- 
dated, was reduced in bulk with a pressure of 9,940 lb. on the square 
inch to 2.958 ; with a pressure of 54,580 lb. to 2.3 ; with 76,084 lb. to 
2.288 ; and with a pressure of 97,588 lb. to 2.195 inches. 

INVESTIGATION INTO THE TIIEORy OF THE PENDULUM. 

An important investigation of the theory of the pendulum, taking into 
account the rotation of the earth, has recently been published by the 
Physical Society of Dantzic, being a memoir on the subject by M. 
Hansen, which has been honored with the prize of the Society. The 
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chief novelty of the inyestigation consists in introducing the supposition 
of the pendulum being, not a mere mathematical point, but a physical 
agglomeration of particles. By adopting this more general view of the 
subject, M. Hansen has succeeded in deducing several results of a hidden 
character which had hitherto escaped notice. The most important of these 
consists in the fact, that a rotatory motion of the pendulum about its axis is 
capable of exercising a very sensible influence on the azimuthal motion of 
the plane of oscillation. M. Hansen illustrates his^results by a variety of 
striking examples, and he concludes his valuable essay by investigating the 
motion of a pendulum of a novel construction invented by himself, with 
the view of obviating certain disadvantages attending the usual form. 

INTERESTING EXPERIMENTS WITH THE PENDULUM. 

A series of interesting experiments with the pendulum have been 
recently nuule by Prof. Airy, the Astronomer Boyal of England, assisted 
by a number of eminent astronomers, in a pit of Harton colliery. South 
Shields, 1,260 feet deep. The observations consist in noting the vibrations 
of an invariable pendulum on the surface, and another at the bottom of 
the mine, both being mounted on firm iron stands, in a manner similarly 
to each other. These pendulums hang on knife-edges, resting on agate 
planes, thus sustaining little resistance from friction. If swung in vct<mOt 
the vibrations would probably continue for 24 hours, and in their state as 
used, though liable to hinderance from atmospheric causes, yet the vibra- 
tions will continue at least eight or nine hours. Corrections are applied 
to the results for the effect of temperature, and also for buoyancy, or the 
effect produced by the pressure of the air on the pendulum. The vibra- 
tions are counted by the assistance of a dock, which is mounted imme- 
diately behind the detached pendulum ; and thus,- by the aid of the clock, 
the number of vibrations in a certain time can be easily noted. To the 
centre of the bob of the clock pendulum is attached a small oval-shaped 
disk, covered with gold-leaf, and illuminated by a lamp. It is necessary 
in the adjustments that this disk, when stationary, should be hid by the 
detached pendulum, and that there should be a sUt in the clock-case, 
which should also be just covered by it. A line, therefore, drawn through 
the centre of the telescope which is placed at a littie distance, through the 
detached pendulum, the slit in the clock-case, and the illuminated disk on 
the clock pendulum, should be a straight line. Suppose the two pendu- 
lums set swinging, we should soon perceive that one was vibrating faster 
than the other, and that the disk would be gradually approaching the 
detached pendulum until it would be completely hid, and both pendulums 
would be going exactiy together. This is called a coincidence, and is 
carefully noted to the nearest second of time. When the illuminated disk 
has reappeared, which is generally in a few seconds, one pendulum will 
still continue gaining on the other until another coincidence takes place. 
The time is again noted ; and thus we have the Interval of coincidence, or 
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the time oocnpied in one pendulum gainuig two seconds oter the other. 
The rate of one pendulum over the other is easily found; and as this opera- 
tion is performed simultaneously at the upper and lower stations, nothing 
remains but the comparison of the two clocks. In the Astronomer Boy- 
al's former experiments in Cornwall, this was the most difficult part of 
the operation. At that time it was necessary to fasten the chronometers 
to the body by means of straps, and then to ascend or descend by perpen- 
dicular ladders — a joutney which occujaed considerably more than an hour 
in its accomplishment. In the present experiments this section of the 
observations is quite as satisfactory as, if not more than, the observation of 
coincidences. This is owing to the adaptation of galvanism to astronomi- 
cal purposes, and by this means the comparison of the clocks is efifected. 
'a wire, properly coated with gutta-percha, passes from one pole of the 
battery through a clock, which is so arranged as to push a spring, causing 
a galvanic circuit every fifteen seconds. From the clock the wire passes 
through a galvanometer attached to the clock-case at the upper station, 
thence underground to the shaft, down which it descends to the lower 
station, where it passes through another galvanometer, also attached to the 
lower Clock-case. It then returns up the shaft to the other pole of the 
battery, and thus the circuit is completed. Signals were simultaneously 
noticed by the observers at the upper and lower stations, which give a 
direct comparison of *the two clocks. 

fotjcault's experiments. 

At the recent meeting of the British Association, M. Foucault, the well- 
known author of the experiment for demonstrating the rotation of the 
earth, and the inventor of the gyroscope, exhibited a series of experiments, 
which are thus described in the record of the proceedings :— 

The gyroscope is a massive ring of brass connected with a steel axis by 
a thinner plate of the same metal, all turned beautifully smooth, and 
most accurately centred and balanced ; in other words, the axis caused to 
pass accurately through the centre of gravity, and to stand truly perpen- 
dicular to the plane of rotation of the entire mass. On this axis was a 
small but stout pinion, which served when the instrument was placed 
firmly on a small frame, containing a train of stout clock-work, turned by 
a handle like a jack, to give it an exceedingly rapid rotatory motion on its 
axis. But to this clock-work frame it could be attached or detached from it 
instantly. This revolving mass was only about three inches wide, and 
four of them were mounted in frames a little differently. The first was 
mounted in a ring, attached to a hollow sheath, which only permitted the 
axle and the pinion to appear on the outside, so that it could be laid hold 
of, or grasped firmly in the hand, if the pinion were not touched, while 
the mass inside was rapidly revolving without disturbing that motion. 
By tliis modification of the gyroscope, the author afforded to the audience 
a sensible proof of the determination with which a revolving mass endeav- 
ors to maintain its own axis of permanent stable rotation ; for upon setting 
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it into rapid rotatory motion, and handing it round the room, each person 
that hold it found himself forcibly resisted in any attempt to turn it round 
either in his fingers, to the right hand or left, or up or down, or in his 
hands if he swung it round. So that the idea was irresistibly suggested 
to the mind, that there was something Uving within which had a will of 
its own, and which always opposed your will to change its position. The 
second modification presented the mass suspended in a stout ring, which 
was furnished with projecting axles, like the ring of the gymbal. These 
axles could be placed in a small frame of wood bushed with brass. This 
small frame, when placed on a piece of smooth board, could be turned 
freely round by turning the piece of board on which it rested as long as 
the gyroscope was not revolving, friction being sufficient to cause the one 
to turn with the other ; but, when the gyroscope was set rapidly revolving, 
in vain you attempted to turn the frame by turning the board on which 
it rested, so determinately did it endeavor to maintain its own plane of rota- 
tion as quite to overpower the friction. In the third modification of the 
gyroscope it was suspended in gymbals, so exquisitely constructed that both 
the gyroscope proper and the supporting gymbals were accurately balanced, 
so as to rest freely when placed in any position in relation to the earth. 
By this the author showed most strikingly the effect of any attempt to 
communicate revolving motion round any other axis to a mass already 
revolving ; for, on placing the gymbals in a frame of wood while the gyro- 
scope was not revolving, it remained quite steady ; but, when thrown into 
rapid revolving motion, the slightest attempt to turn the frame round to 
the right or to the left was instantly followed by the entire gyroscope 
turning round in the gymbals, so as to bring its axis to coincide with the 
new axis you endeavored to give it with a life-like precision, and always 
80 as to make its own direction of revolution be the same as that of the 
slightest turn you impart to it. Having thus demonstrated the necessary 
effect of combining one rotatary motion with another, he then proceeded to 
demonstrate palpably that the earth's revohdng motion affected the gyro- 
scope in precisely a similar way. Having, by the screw adjustments, 
brought the gyroscope, in gymbals, to a very exact balance, it remained 
fixed in any position when not revolving. But, rapid rotatory motion 
having been communicated to the gyroscope mass as soon as the gymbal 
supports are placed on the stand, you see the entire apparatus, slowly at 
first, but at length more rapidly, turn itself round, nor ever settle until 
the axis, on which the gyroscope is revolving, arranges itself parallel to the 
terrestrial axis, in such a sense as to make the direction of the revolving 
gyroscope be the same as that of the whole earth. He next showed that 
the determination with which it did this was sufficient to control the entire 
weight of the instrument, though that amounted to several pounds ; for, 
taking the ring gyroscope from the side of the ring of which a small steel 
wire projected, ending in a hook, the wire coincided with the prolonga- 
tion of the axis of the gyroscope : of course, when not made to revolve, 
the hook, if placed in a little agate cup at the top of a stand, would permit 
the instrument, by its weight, to fall instantly, as soon as the support of 
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the hand was taken from it. But, upon imparting to it rapid rotatory 
motion, it stood up even beyond the horizontal position, so as to bring its 
axis of rotation nearly to the same inclination to the horizon as the axis 
of the earth, while the whole acquired a slow rotatory motion rdund the 
point of the hook ; and so steady was its equilibrium while moving thus, 
that a string being passed under the hook, and both ends brought together 
in the hand, the whole may be lifted by the cord oif the stand and carried 
revolving steadily about the room. Next, to show the motion of the earth 
sensibly, he placed the gymbal gyroscope, suspended freely by a fine silk 
fibre, in a stand, with the lower steel point of its support resting in an 
agate cup ; a long light pointer projecting from the ring carried a pointed 
card, which passed over a graduated card arch of a circle placed concentri- 
cally with the gyroscope ; upon imparting rapid rotatory motion to the 
gyroscope, the index was seen as the earth moved to point out the relative 
motion of the plane of rotation exactly in the same way : the law of the 
motion being also the same as that of the well-known pendulum experi- 
ment. Lastly, he set the ring gyroscope in motion, and by placing a 
small pointed piece of brass at the end of the axle on the ring, the instru- 
ment went immediately through all the evolutions of a boy's top on the 
floor, humming meanwhile loudly also. 

These beautiful and most decisive experiments were received most 
enthusiastically. 

ON CERTAIN PHENOMENA OF KOTATORY MOTION. 

The following is an abstract of a lecture delivered before the Royal 
Institution, London, by Professor Baden Powell, on the above subject, 
which has excited considerable attention, on account of the novelty and 
interest of the views and experiments alluded to. The mechanical 
principle of ** the composition of Rotatory Motion," originally discovered 
by Frisi about 1750, is equally simple in its nature, important and fertile 
in its consequences and applications, and susceptible of the easiest explana- 
tion and experimental illustration ; yet it has been singularly lost sight of 
in the common elementary treatises. The principle is involved in the 
explanation of several important phenomena, some of which are in fact 
mere direct instances of it, so that a simple experimental mode of exhibit- 
ing it would be eminently desirable ; and several such have accordingly 
been devised, which yet seem to have been but little generally known. 
Such an apparatus, designed for lecture illustration, had been constructed 
by the author, the object of which was to show experimentally, without 
the use of complex and delicate machinery, the actual composition of 
rotatiofis about two different axes impressed at once on the same body. 
The essential parts are merely a bar capable of rotating freely about one 
end of an axis, (and loaded at its extremities to keep up the rotation,) 
while the axis itself can turn about a point in its length, near the end 
carrying the bar, upon a horizontal axis, capable of moving freely round a 
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Tertical pillar. At the lower end of the first axis is a weight which moxo 
than counterpoises the upper part. If, then, there be no rotation in the 
bar about the fiirst axis, the effect of the weight is to produce a rotation 
about the second alone, bringing down the first axis into a vertical position. 
If now the first axis be held horizontally or obliquely, and a rotatory 
motion be given to the bar about it, on letting the axis go, we compound 
both rotations ; and the resulting efiect is, that the weight will no longer 
bring the axis down, or alter its inclination at all, but will cause it to take 
a new position, or make the whole turn round the vertical, in a direction 
opposite to that of the rotation. Thus, although confessedly not new in 
principle, to make public an experimental illustration in so simple a fpnxL 
may not be without its use for a great majority of students. Even the 
theoretical principle is capable of being stated in a way quite intelligible 
to those acquainted only with the very first rudiments of theoretical 
mechanics, presenting itself in close analogy to that well-known first 
principle, the composition of rectilinear motion. As in this last case, if a 
bdfTy be in motion in one direction, and any cause tends to make it move in 
another, it will move in neither, but in an intermediate direction, — so we 
have the strictly analogous case in rotatory motion ; when a body is 
rotating about an axis, and any cause tends to make it i;otate about another 
axis, it will not rotate about either, but about a new axis intermediate to 
the two. Thus the result of compounding the two rotations will be that 
the axis (carrying with it the rotating body) will simply take a new 
position, or will move in a direction determined by the nature of the im- 
pressed motions. Professor Magnus, in an able, but rather prolix and 
obscurely- written memoir, speaks of the consequences of such a law as 
evinced in the resulting rotations, but without any distinct or explicit 
statement of the essential theorem of the composition of rotatory motion. 
He gives, however, some singular and even paradoxical exemplifications of 
it. We may allude to one of these, which is capable of beiog put into a 
form at once more simple, and at the same time more paradoxical, than 
that in which he describes it It consists in this : a wheel at one end of 
an axis, and a weight at the other, are suspended in equilibrio ; wMch is; 
of course, unaltered, whether the wheel be at rest or in rotation : the 
weight is then slid so that the balance is destroyed : now, if the wheel be 
set in rapid rotation, the equilibrium is restored. This is nothing but a 
simple case of the principle just stated, as shown by the author's appara- 
tus. Besides certain other cases traceable to a different cause. Professor 
Magnus's immediate object is to explain a curious observed anomaly in 
the motion of projectiles of an elongated form shot from rified guns, and 
which consequently rotate about their axis while passing through the air 
in the direction of that axis. He mentions the fact th^t artillery experi- 
ments in different countries, with rifled cannOn and missiles of a cylindrical 
form with a conical apex, always show a deviation of the point of the 
missile to the right, the rifle-spiral being right-handed. To explain 
the nature of this deviation was the object of special experiments on 
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the part of the Prussian Artillery Commission, in which Prof. Magnus 
assisted. The" missiles were fired with low charges, so as to allow 
the motion to be accurately observed, and it was found that the axis 
remained sensibly in the direction of the tangent to the curved path, while 
the deviation to the right was always clearly marked. He observes that 
left-handed rifles have never been tried. Prof. Magnus, after some fruit- 
less conjectures as to the cause, at length sought it in the principle of 
the composition of rotatory motion. He tried experimentally the eifect of 
a current of air on a projectile of the form employed, by inserting such a 
body instead of the rotating sphere in Bonenberger's apparatus, and 
observing the effect on it, first at rest, and then in rotation, when the 
strong current of a blowing machine was directed against the conical apex. 
When at rest, the current elevated the apex, owing to the form of the 
missile, the resistance acting not through the centre of gravity, but above 
it : when in rotation no elevation took place, but a deviation in the direc- 
tion of the axis, in a direction opposite to that of rotation. To show the 
application of the principle in this case, he observes that the axis of the 
elongated projectile, which for an instant coincides with the tangent to its 
curved path, momentarily changes its direction, so that the front extcemity 
or apex faUs below its former position. Or, for a single instant, it may be 
regarded as if locally at rest, but turning about its centre of gravity so as 
to depress the apex. If the motion were simply in the direction of the 
axis, the resistance of the air would operate directly against it ; but when 
the apex is continually tending to turn downwards from that line, the 
resistance acts against it partially upwards, and thus tends to raise the 
apex. Thus, at a given instant, the elongated projectile may be represented 
by the rotating part of the apparatus just described. When there is no 
rotation, the resistance of the air tending to raise the apex is represented 
by the weight at the lower end, which produces the same effect. When a 
rapid rotation is communicated, (suppose from left to right of the gunner,) 
the result will be, no elevation of the apex, but a lateral movement, or 
commencement of a rotation round the vertical, — in astronomical lan- 
guage retrograde, if the former rotation be direct, — but which, beginning 
from the opposite part of the circle, is, relative to the operator, towards 
the right. The form of the projectile used in these experiments differs 
from that in the Minie rifle, in that the latter is hollow at its broader end, 
and thus the centre of gravity is thrown forward towards the apex. 
Hence, according to the same theory, the effect woidd probably here be to 
depress the apex, and therefore to give an opposite deviation : but it does 
not appear whether any such observations have been made ; and in prac- 
tice the effect would probably be quite insensible. It occurred to the 
author that a very simple illustration of this deviation of rifle projectiles 
might be made by merely forming a sort of small arrow, whose head was 
composed of a cork, hke a shuttle-cock, but, instead of the feathers, small 
card vanes inclined in the same durection round it, with a tail to balance it, 
and which thus, in the mere act of throwing, acquires a rotatory motion 
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from the reaction of the air, to the right or left, according ag the vanes are 
inclined ; and on trying this there was always observed a deviation in the 
direction of the axis or point of the missile to the right or left accordingly, 
relative to the experimenter. It is in fact nearly impossible to throw such 
a body in a direction perfectly in one plane. The true deviation is, how- 
ever, peculiarly liable to be disguised by the general resistance of the air 
on so light a missile, as well as by currents, &c., which it is not easy to 
guard against. The well-known case of the boomerang exhibits effects 
closely similar ; for it is found that, if so projected that its rotation is from 
left to right, its deviation will be in the same direction, and vice versa ; that 
is, supposing (as is the usual case) that its plane is inclined upwards from 
the operator : — if it be inclined downwards, the deviation is in the direc- 
tion opposite to that of the rotation. In the former case, the reaction of 
the air against the flat surface of the missile woul I tend to increase its 
inclination upwards, in the latter downwards, with respect to the operator ; 
and this in each case respectively would give the motion stated, as is 
easily seen on the principle and by means of the apparatus before 
described. Thus it would follow that this extraordinary instance of savage 
invention, which long ago puzzled inquirers, is simply a case (like the last) 
of " the composition of rotatory motion." It should, however, be men- 
tioned that some experimentalists have entertained a different view of the 
cau^e of deviation in this instance. From these singular applications of a 
very simple mechanical truth, we may now turn to what is but another 
exemplification of the same thing, however apparently remote from those 
we have considered, and upoij a far grander scale. The phenomenon of 
the Precession of Equinoxes was known to Hipparchus ; but no explana- 
tion of the fact was for ages imagined. Even Kepler, in the multiplicity 
of his hypothetical resources, could not succeed in devising any thing plau- 
sible. The axis of the earth is slowly shifting its position, so that its pole 
points continually to a new part of the heavens, — a new polestar, — at the 
rate of about 50'' a year, and of course carries with it the point of inter- 
section of the earth's equator with the ecliptic or plane of its orbit at the 
same rate and in a direction opposite to that of its motion or the order of 
the signs. These phenomena remained wholly without explanation till 
Newton, led by the analogy of those disturbing forces on the orbit of a 
planet which cause its nodes to regress, showed that the same would occur 
in a satellite to the earth, — in a ring of such satellites, — in such a ring 
adhering to the equator, or the protuberant part of the terrestrial sphere ; 
and thus that the equinoctial points would slowly regress. The more exact 
determination of quantitative results was reserved for Newton's successors, 
when a more powerful analysis had been applied by Euler, D*Alembert, 
and others, to the full exposition of the theory, founded on general equa- 
tions of motion. 

These higher mathematical views, though of course the most complete 
and 'systematic, are not the most direct or easy mode of explaining the 
subject to the student. Greater simplicity certainly characterizes the 
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method adopted by Mr. Airy, of applying directly the theorem of the 
composition of rotary motion ; as doubtless Newton would have done, had 
it been known to him. But here, as in so many other instances, the first 
explanation presented itself mixed up with more complex considerations ; 
and, as has been well observed, " simplicity is not always a fruit of the 
first growth." To those not versed in the mathematical theory, of all 
points in Physical Astronomy, the modus operandi of the Precession, 
perhaps, usually seems the most paradoxical, and the explanations given 
in some of the best popular treatises are seldom found satisfactory, fol- 
lowing as they do the letter of Newton's illustration, and omitting the 
direct introduction of the principle of composition, which, if only from 
what has been here offered, is at once seen to be easily capable of the most 
elementary explanation. Indeed, it was from this consideration, forcing 
itself on the mind of the author in several courses of popular lectures on 
Astronomy, that he was led to seek the means of experimental illustration 
above described, and which would more palpably imitate the phenomena 
to the eye, if, instead of the rotating bar, a terrestrial globe be substituted, — 
for better illustration made protuberant at the equator, — where the weight 
at the south pole acts the part of the sun's and m6on's attraction, to pull 
down the protuberant matter of the spheroid at the equator if at rest, but 
-when combined with the earth's rotation results in a transferrence of the 
position of its axis, or slow revolution of its pole round the pole of the 
ecliptic in a direction opposite to its rotation, carrying with it the equinoc- 
tial points, and causing the signs of the zodiac to shift backwards from 
their respective constellations. It always affords a sort of intellectual 
surprise to perceive for the first time the application of some simple and 
familiar mechanical principle to the grand phenomena of astronomy ; to 
see that it is but one and the same set of laws which governs the motions 
of matter on the earth and in the most distant regions of the heavens ; to 
find the revolution of the apsides in a pendulum vibrating in ellipses, or 
the conservation of areas in a ball whirled round by a string suddenly 
shortened ; or (as in the present case) to perceive a celestial phenomenon, 
vast in its relations both to time and space, and complex in its conditions, 
identified, as to its mechanical cause, with the rotatory movement of a 
little apparatus on the table before us ; or to discover the Precession of 
Equinoxes in the deviation of a rifie or a boomerang. And the simple 
experimental elucidation of such phenomena and their laws will not be 
useless, as it tends to confirm in the mind of the student the great 
characteristic of the modern physical philosophy first asserted by Galileo, 
the identity of the causes of the celestial and terrestrial motions, and 
to aid and elevate our conception of those grand and simple principles 
according to which the whole machinery of the universe is so profoundly 
adjusted. 
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TABLE TURNINGS. 

Much intcre:«t has been excited in Paris -by a paper of M. Chevreul's 
to the Acivloinr of Sciezice?, taken from the introduction of a work now 
in press, in which he treats of the phenomena of table turnings." This 
dUtiUi^uished chemist docs not confine himself to this subject alone, but 
connects with it the "exploring pendulum" and "divining rod," and he 
endeavors to reduce these phenomena to certain rational facts. In 1812, he 
noted the phenomena of the pendulum in a letter to Ampere, and showed 
that the pendulum movement was produced only when the eye of the 
exjwrimenter was fixed on the instrument ; and he endeavored to prove 
thereby that the motion was due to a play of the muscles. Some members 
of the French Academy objected to the consideration^, of a subject con- 
nected to such an extent with supersitition. M. Chevreul believes that 
the question may be treated without going out of the domain of true 
science, agreeing with Arago and Faraday, and regards it not unworthy 
of a man of true science to occupy himself with any demonstrated facts 
in order to search out their relation to other facts. 

DEFINITION OF THE BOILING POINT. OF WATER. 

The following report was made at the last meeting of the British 
Association by the " Kew Committee : " — 

"Your Committee, at the last meeting of the Association, were requested 
to furnish a report on the definition of the boiling point of water as at 
present adopted in this country for the thermometric scale. This has 
already been considered by the Commissioners appointed by Government 
to construct standard weights and measures ; and in the report they have 
presented to Government during the present year, they have defined 212° 
upon Fahrenheit's scale to represent *the temperature of steam under 
Laplace's standard atmospheric pressure, or the atmospheric pressure 
corresponding to the folio ^Hing number of inches in the barometric reading, 
reduced to 32° F.,— 29.9218+ 0.0766 x cosine (2 latitude) + (0.00000179 
X height in feet above the sea.') Your Committee recommend that this 
definition be adopted." 

CHEAP MICROSCOPE. 

There is a man who sometimes stands in Leicester Square, London, who 
sells microscopes at one penny each. They are made of a common pill- 
box ; the bottom taken out, and a piece of window glass substituted ; a 
small hole is bored in the lid, and therein is placed a lens, the whole 
apparatus being painted black. Upon looking through one of these 
microscopes, I was surprised to find hundreds of creatures, apparently the 
size of earthworms, swimming about in all directions ; yet on the object 
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glass nothing could be seen but the small speck of flour and watery 
conveyed there on the end of a lucifer match, from a common inkstand, 
■which was nearly full of this vivified paste, I bought several of these 
microscopes, determined to find out how all this could be done for a penny. 
An eminent microscopist examined them, and found that the magnifying 
power was 20 diameter. The cost of a lens made of glass of such power 
would be from -3s to 4^. How, then, could the whole apparatus be made 
for a penny ? A penknife revealed the mystery. The pill-box was cut 
in two, and then it appeared that the lens was made of Canada balsam, a 
transi>arent gum. The balsam had been very cleverly dropped into the 
eye-hole of the pill-box. It then assumed the proper size and transpar- 
ency of a well-ground lens. Our ingenious lens maker informed me that 
he had been selling these microscopes for fifteen years, and that he and his 
family conjointly made them. One child cut the pill-box, another the 
cap, another put them together, his wife painted them black, and he made 
the lens. — Dickens's Hotisehold Words, 

NEW REFRACTOMETER. 

This instrument, invented by Prof. Bernard, and exhibited to the British 
Association, was founded on the principle of passing a ray of light through 
a medium bounded by two parallel surfaces, and might be called the refrac- 
tometer of separation. When a ray passes through such surfaces, if it be 
incident perpendicularly, it emerges in the same course. If it be incident 
obliquely, its emergent course is parallel to that of its incidence. Then 
the relations which connect the perpendicular distance between the incident 
and emergent rays — the angle of incidence — the thickness of the medium 
or distance between the surfaces bounding it, the index of refraction is 
known ; the first two can be observed, the third measured ; and then the 
fourth, which is what we seek, is a matter of simple calculation. 

Dr. Whewell expressed the pleasure he experienced at seeing this very 
beautiful instrument, and was particularly struck with the clear proof 
arrived at by Prof. Bernard, that the light at the several parts of the solar 
spectrum was simple, and not comjxiunded light ; and that thus the view 
which had been some years since propounded, and which was still enter- 
tained by some, that the spectrum obtained by the prism was composed of 
several superimposed spectra, is proved to be unfounded, and must be 
abandoned. 

ON SOME STEREOSCOPIC PHENOMENA. 

Mr. Dove, at the British Association, stated that he was chiefly induced 
to draw the attention of the Section to this subject in consequence of Sir 
David Brewster having denied at the Belfast Meeting the soundness of the 
explanation which the author had given of the cause of the appearance of 
those bodies which- exhibited the metallic lustre. This he considered to 



188 ANNUAL OF SOIBNTIFIG DISCOVERT. 

•riae from tbe superficial layera of partideB being highly, though still 
imperfectly, transparent, and pennitting the inferior layers to be seen 
through them. This effect we see produced when many watch-glasses are 
laid in a heap, or when a plate of transparent mica or talc being heated red 
hot is thus separated into multitudes of thin layers, each of which, of 
inconceivable thinness, is found to be highly transparent, while the entire 
plate assumes the lustre of a plate of silver. This explanation receives a 
Tery striking confirmation from the stereoscopic phenomena which he now 
drew attention to. He then presented to the Section and described a very 
simple and portable modification of the stereoscope, consisting of two len- 
ticular prisms mounted in a frame like a double eye-glass. Upon examin- 
ing with this two diagrams drawn, one for the right, the other for the left 
eye, with lines suited to give the idea when viewed together of a pyramid, 
cube, cone, or other mathematical solid, but the lines on one drawn on a 
white ground, the other on a dark or colored ground, on viewing them 
together the solid appeared with the metallic lustre. The author termed 
it ** Glance." This, he conceived, demonstrated his original idea to be 
correct. 

ON IRBADIATION. 

Prof. W. B. Bogers, in a paper read before the American Scientific 
Association, divides the phenomena of irradiation into two distinct kinds. 
When the sun glances from the surface of a polished steel ball, or when 
we observe any brilliant light near the eye, the centre of illumination is 
surrounded by a circle of rays, which are not stationary, but seem to have 
a pulsatory motion, and the pupil of the eye contracts to protect it. This 
is radiation of one sort. The second sort we see on observing lights at a 
distance, as the stars ; or lights which are only bright comparatively, being 
set on a dark back-ground. The radiation of such lights is not circular, 
nor uniform. Different eyes give different patterns. The first may depend 
on the fact that the rays pass through the edge of the iris, which are drawn 
together when the pupil contracts, as it always does, to shut out the intense 
light ; and the second form upon the irregularities of the edge of the iris, 
which in no two individuals or eyes has precisely the same outline. 

DIOPTRIC BEFRACTORS. 

It is well known to those who are acquainted with the principles of 
optical science, that when light passes from one medium to another in any 
direction not perpendicular to the surface dividing them, that direction 
undergoes a sudden change, called refraction ; the amount of this change 
of direction, or divergence, is dependent on the angle of incidence, as it is 
called. To take advantage of this principle in utilizing to the utmost 
extent the light derivable from gas and other bumars, of the description in 
every-day use, the dioptric refractor has been invented by Messrs Boygett 



NATURAL PHILOSOPHY. 189 

and Pettit of England. This instrument consists of a glass ring of a pris** 
matic section placed so as to surround the flame at such a height that all 
the lateral rays of light proceeding from it are intercepted by the ring, and, 
falling on its inclined exterior surface, are" projected downwards and con- 
centrated within the range of the refractor. This range will depend on 
the angles to the interior and exterior surfaces of the prismatic ring, and 
can evidently be increased or diminished by making the angles between 
the sides and the base of the prism greater or less. The effect produced by 
the arrangement is such as could not fail to excite the attention of even 
the most cursory observer. It is not indeed under all circumstances that 
it is desirable so to concentrate the light ; but for all show purposes, and to 
enable delicate mechanical or other oi>erations to be performed with arti^ 
ficial light, this is absolutely necessary, and there is no contrivance by 
which this can be done so effectually as by the present — London Meehan^ 
ic9* Maffozine. ^ 

STANDARD BAROMETERS. 

The "Kew Committee" of the British Association, having been 
requested by Lieut Maury to give their advice respecting the best form of 
a marine barometer, reported at the last meeting that they had taken the 
subject into consideration, and, after examining several instruments, had 
selected one, in which it is believed aU the requisites for making correct 
observations at sea will be found to have been obtained at a very moderate 
cost, combining convenience and accuracy in observing wi^ simplicity 
and durability in its general construction. 

The great importance as to certain conditions reauisite in a good 
barometer induced the Committee to have the action of this instrument 
tested by such means as were at their.command, and this was effected by 
Mr. Wdsh (accompanied by Mr. Adie, the maker) in a voyage to Leith 
and back to London; subsequently the action of the instrument was 
farther tested by Mr. Welsh in a voyage to and from the Channel Islands. 

[The results of these experiments are detailed in a letter from Mr. Welsh, 
included in the report.] Mr. Welsh says : — 

** 1st. Any one of the three barometers is capable of showing at sea the 
changes of pressure, with a probable error of about 0.005 inch, or at most 
0.007 inch. 

2d. The tremor of a steamship is rather beneficial than otherwise to 
the performance of the barometer, and (leaving the pumping out of 
consideration) the barometer performs rather better at sea than on land. 

3d. For such a motion of the ship as must be very common, the amount 
of contraction of the tube should be greater than in any of the three 
barometers employed, say a contraction to 18 or 20 minutes. The mean 
amount of pumping from ten observations in the return voyage was, for 
the tube contracted to 5 minutes, 0.064 inch, and for the one contracted 
to 10 minutes, 0.031 inch; the greatest observed being for the former, 
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0.13 inch, and for the latter, O.Oo inch. In order, therefore, to reduce the 
pumping, so that the probable error of an observation from this cause 
may not exceed 0.0 1 inch, the contraction should be to 20 minutes at 
least. • 

4 th. It appears to be yery desirable that each ship should be furnished 
with iu>o barometers — one for calmer weather and the other for rougher — 
the former having the tube contracted to 10 or 12 minutes, and the latter 
to about 25 minutes. This would render good observation obtainable in 
all states of the weather ; and if occasional comparisons of the two were 
taken, would, besides obviating to some extent the inconvenience arising 
from an accident to one, afford the means of checking any changes which 
might occur in the zero points of either instrument. If, however, two 
barometers cannot be supplied to each ship, I am disposed at present to 
think that a contraction to about 15 or 20 minutes would be generally the 
most convenienL" 

ON THE CARTESIAN BAROMETER. 

The following remarks on the Cartesian Barometer were recently made 
before the Royal Institution, England, by Dr. Koxbnrgh : — 

Soon after the discovery of the variations in the height of the barometer, 
Descartes proposed the following mode of rendering them more conspicu- 
ous, almost as much so as they are in one filled with water alone. He 
suggested that two tubes should be joined to the opposite ends of a short, 
wide cylinder, so as to form one straight tube, which, being closed at one 
end, was to be filled with pure water and mercury in such proportions as 
to allow of the two fluids at all pressures meeting in the cylinder. In 
this, the Cartesian barometer, the pressure of the atmosphere is balanced 
by the water and mercury conjointly : but the variations of pressure are 
indicated chiefly by movements of the water, as the level of the mercury 
varies little in consequence of the large area of the cylinder. The move- 
ments of the water and mercury are to each other inversely as the areas of 
the tube and cylinder. The scale is that of the common barometer 
enlarged, as in the wheel barometer; when, therefore, the movements 
are said to amount to so many hundredths of an inch, it is to be under- 
stood as meaning that they are equal in value to that height of mercury. 
The scale can be enlarged so as to render movements of one four- 
hundredth of an inch visible to the unassisted eye. The only records of 
this instrument that I have seen state that the air contained in the water 
is given off when the pressure is removed, and so renders its indications 
incorrect ; also that this imperfection is irremediable. This depression, 
amounting in one year, in my first experiment, to only .02 of an inch, has 
led me to suppose that the depression which caused the plan to be set 
aside was owing to the force of vapor, which was not so well under- 
stood at that time as at present ; and as many variations of pressure are 
easily seen in this barometer, which would escape notice in the mercurial 
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one, and, if not attended to, give rise to error, 1 think it will prove a valu- 
able addition to a standard barometer, though never a substitute for one. 
In hopes of getting rid of the air, and of lessening the correction required 
for the force of vapor, I tried several fluids in place of pure water. 
Among these was oil of turpentine ; this caused a rapid evolution of gas 
and blackening of the mercury, and depf essing the column several inches in 
a few minutes. A saturated solution of muriate of soda seemed at first 
more successful ; but in a short time the column became depressed ; and 
this depression continuing to increase at a regular rate, the tube was 
emptied, when it was foimd that the salt, having crystallized between the 
mercury and the glass, had so allowed the air to enter. A solution of 
muriate of lime, not being crystallizable, was next tried ; and this seems 
to stand best, as yet having sunk in two and a half years only .03 of an 
inch, the greater part of this depression having occurred in the first few 
months, giving rise to the surmise that the air which has caused it was left 
in at the time of filling, and has not crept in since. The addition of the 
salt to the water, besides removing to a great extent the air, has the effect 
of diminishing the correction required for the force of vapor. The last- 
named solution has its boiling point at 234° F., and, as has been shown by 
experiments, the tension of vapor from water and watery, solutions of salts 
is the same at an equal number of degrees below their boiling points. The 
correction to be applied is lessened to that of pure water 22° lower than 
the observed temperature. This correction, which is to be added, and that 
for the expansion of the fluids, which is to be subtracted, thus nearly 
neutralizing each other at low temperatures, I have applied, by means of a 
movable scale, in the same way as is used in the sympiesometer. Among 
the slighter variations shown by this barometer may be mentioned the 
oscillations during a gale of wind ; these are quite as conspicuous in this 
barometer as they were observed by Prof. DanieU in the water ba- 
rometer, amounting frequently to 0.03, and once to 0.4 of an inch ; they 
vary in duration from five to seven seconds ; they begin with a short, 
quick rise, followed by a slower and a much greater descent, and then a 
return to the point of rest, which is much nearer the top than the bottom 
of the oscillation. Previously to a gale of wind, the column descends 
by jerks and with irregular rapidity ; but on one occasion, on which no 
wind followed for two days, the column fell without the slightest jerk 
more than half an inch ; there was, however, a heavy and long- continued 
fall of rain. During heavy and sudden showers the column rises, and 
falls again on the cessation of the shower ; on one occasion the rise was 
..02 of an inch. In a room with a fire, with a door and window shut, the 
column is lower than when the window is open ; the difference is usually 
.005, but with a good tire, .01 of an inch. The last two causes are very 
likely to give rise to error ; and the better the barometer, the greater will be 
the error. 
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STEBEOSCOPIC GOSMORAMIC LENS. 

This is a modification of the beautiful instrument invented by Sir 
David Brewster. The improvement consists in employing, in place of the 
two small semi-lenses, one large one, which is rendered stereoscopic by 
cutting an ordinary plano-convex lens in half, removing more or less of 
the opposite outer diameters, and then transposiug the pieces so that the 
original centre of the lens becomes the two sides, and the outer edges come 
together in the middle. The advantage obtained by this arrangement is 
an increased facility for viewing as one the double pictures. Only one 
adjustment is necessary for aU sights ; viz., increasing or diminishing the 
distance between the lens and the double picture. ^ 

SELF-SEGULATING METEOEOLOGICAL REGISTER. 

At the last meeting of the American Association for the promotion of 
Science, Prof. Webster, of the Virginia Collegiate Institute, read a pax)er 
describing a most ingenious, yet marvellously simple, instrument for regis- 
tering meteorological observations. It consisted of a common clock, the 
weight of which, instead of running down within the case, runs over two 
pulleys and down by the side of a cylinder, placed vertically on its end. 
In the side of the weight a pencil was placed. The cylinder is surrounded 
by a sheet of clean paper, on which are ruled thirty-two vertical lines, to 
represent the different points of the compass, and twenty- four horizontal 
lines, to indicate the hours of the day. Through the cylinder runs a rod, 
which connects above with a vane ; and as the vane turns, the rod and the 
cylinder turn. Let the pencil in the weight be placed so near that the 
point presses upon the paper on the cylinder. Now, if it is calm, the 
weight running down makes a perpendicular line on the paper ; but if the 
wind shifts, the mark on the paper veers to right or left. If suddenly, it 
leaves a horizontal mark ; if by degrees, it goes down diagonally. You 
have to wind your clock when you go to bed, as usual — that is all the 
trouble — or, get an eight-day clock, and, by making eight times twenty- 
four horizontal lines on the paper for as many hours, you wind it but once 
a week. 

CURIOUS OPTICAL PHENOMENA. 

At the London Polytechnic Institution, a new experiment of a beautiful 
kind, the invention of a French philosopher, is now being exhibited. It 
consists in the illumination of the interior of a jet of water, emitted 
horizontally, and falling into a curve. The light, which is of great 
brilliancy, is applied at the back of the jet. It seems to be wholly 
absorbed, and bent out of its lateral rectilinear direction by the falling 
stream of water, every part of which is rendered perfectly Imninous. 
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Even the glass Tessel, into which, the stream falls, is occasionally illumi- 
nated. By placing various colored glasses between the light and the 
water, the jet is made to assume the most beautiful hues. 

babinet's new photometer. 

This photometer consists of a tube, at one end of which is a Nichol's 
prism, through which the h'ght to be valued is admitted, the radiant or 
source of the light being placed at a measured distance. As it passes along 
the tube the light encounters a bundle of glass plates, through which, as it 
passes, it is polarized by refraction. It then passes on and is received at 
the eye pieces ; another tube, furnished also at its extremity with a Nichors 
prism, also enters the side of this first tube at such a place and at such an 
angle as that light admitted from a standard source at a fixed distance is 
reflected to the eye piece by the same bundle of parallel glass plates 
through which the former light is refracted. By turning the Nichors 
prisms, exact complementary colors can be had from each source ; and 
where the images of oblong slits, through which the light passes, are made 
to cross at the eye piece, the crossed part will be free from either color 
when the light to be tried is at exactly the distance which gives the same 
intensity to the hght which enters the instrument as that which comes 
from the standard. A comx)arison of the squares of these distances gives 
the intensity of the light to be valued in the usual and well-known 
method. 

ON SOME TRACES OF HARMONIOUS COLORS IN PLANTS AND THE 

PLUMAGE OF BIRDS. * 

The following is an abstract df a paper on the above subject, read to the 
British Association by Prof. M'Cosh, of Belfast, Ireland : — 

In commencing he remarked, that for several years past he had been 
convinced, that the colors of plants would be found in beautiful accord- 
ance with the law of harmonious colors. Taking up the three secondary 
colors, green, purple and orange, he showed that when these colors are 
found in nature they have often the corresponding harmonious colors in 
juxtaposition: 1. Green hctrmonizing with Red and Rttaset, — This is the 
most common harmony in the vegetable kingdom. Harmonizing with the 
green leaves of plants, we have often red flowers and red fruit. The eye 
delights to see the red berries peeping forth from the green foliage of the 
mountain-ash or holly. Not unfrequently, also, the green leaves harmo- 
nize with the red or russet of the young stems and leaf-stalks. 2. Purple 
harmonizing with Yellow or Citrine, — This is the second most common 
harmony. So far as he had been able to observe, purple of various shades 
and hues — such as red-purple where there is a preponderance of red, and 
blue-purple where there is a preponderance of blue — is the most common 
color of the petals of plants. Contrasting with it, we have often a yellow 

9 
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heart in the plant ; Tory often the anthers and pollen are yellow. It is 
interesting to notice, that, according to the hue of the purple, so is the hue 
of the contrasted yellow. Thus, in the potato and bitter-sweet the flower 
is blue-purple and the stamens are red-yellow, — while in the garden poly- 
anthus the outer rim of the coroUa is red-purple and the heart is greenish- 
yellow. The harmony between purple and citrine may be seen in decaying 
yegetation. 3. Orange harmonizing with Blue and Olive, — This harmony 
18 less firequent ; still it is found in nature. Plants witha blue flower haye 
often orange anthers, and some syngenesious plants have an orange flower 
and an olive iuTolucre. He had found it extremely interesting to trace 
this harmony through the yegetable kingdom. Sometimes the harmonious 
colors are on the same organ. Thus blue and orange are found on the 
petals of the forgetrme-not, yellow and purple on the pansy, calceolaria, 
mimulus, antirrhinum, &c. More frequently the harmonious colors are 
found on different organs. Thus, we have frequently ptirple petals with 
yellow anthers. Often the corolla is of one color, and the calyx the com- 
plementary color. He went on to say that the final cause of all this was 
Tcry evident ; the arrangements are in accordance with the structure and 
likings of the eye. But there must also be an efficient cause. Possibly 
this was to be foimd in the chemical changes of plants, and the relation of 
chemical agents to colors. But it is, surely, also possible tliat there may 
be a reality in color as there is in heat. This j.uxtaposition of contrasted 
colors in plants does look as if there were polar forces operating in the 
distribution of colors. On the supposition that color is in the object, we 
can account for color as seen by the eye by supposing that every color on 
the surfiioe of an object repels the like color, and allows the others to be 
* absorbed. This was, however, but a vague hypothesis, in the absence of 
a better, and was not to be confounded with the coordinated facts which 
he had presented in regard to harmonious colors in plants. Dr. M'Cosh 
went on to say that he had also noticed traces of harmonious colors in the 
plumage of birds. 1. Black and white found in birds of tamer and 
plainer plumage. 2. The second most common harmony is a red-yellow, 
associated with a dark-blue. This reddish-yellow takes various hues ; 
sometimes it is a tawny color, at other times orange, arid in some birds it 
is a bright scarlet. The blue is also of various shades and hues, some- 
times being a kind of dark-gray, at other times a very blue-purple, and 
not unfrequently of a greenish tinge. 3. In the more ornamented birds, 
the harmonious colors are green and red. Sometimes we have a bluish- 
green with a scarlet, at other times a yellowish-green with a blue-purple. 

ON ASSOCIATIONS OF COLOR AND RELATIONS OF COLOR AND FORM 

IN PLANTS. 

In a communication presented to the British Association on the above 
subject by Dr. G. Dickie, he remarked that relations in the form, structure, 
number and position of organs are familiar to every botanist : a priori it 
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might have been inferred that order prevails also in the distribution of 
colors. This is not only the fact ; there are, besides, obvious indications 
of a relation between the color and form of certain organs. 

The presence of all the colors, xed, yellow and blue, which form com- 
pound or white light, is a physical want of the organ of vision. Among 
the lower tribes of plants, the algss may be mentioned as remarkable exam^. 
pies of constantly associated colors. Such in fact is Prof. Harvey's classi- 
fication, who divides them into red, green and olive. Among the red 
there are many which have a red-purple hue ; and among the olive, not a 
few are yellow-green. Bed and green are complementary, and red-purple 
and yellow- green stand in the same relation. Ajnong mosses, we find the 
red or red- purple peristome associated with the green or yellow-green 
capsule, and the same is true of their stems or leaves. In flowering plants, 
the associations of certain colors are so numerous that it is unnecessary in 
this summary to do more than mention a few examples. In the leaves of 
Caladiam pictum, Coleus Blumei, and Victoria Begia, we find red or red- 
purple associated with green or yellow-green. The same is true of the 
pitcher- like organs of Sarracenise, Nepenthes, and Bischidia. In the 
flower, similar associations of various kinds are common. We need not 
•expect to find in a corolla or any other organ the primaries, red and yellow, 
or blue and red, associated and in contact. The red has green, the yellow 
has purple, and the blue has orange dissociated. Of the primaries, blue is 
rar^t, — many cases so denominated being, in fact, red- purples. In the 
flower yellow predominates ; hence the very general diffusion of purple of 
various degrees of intensity. Purple being of such general occurrence in 
the flower, we can now understand why yellow is the most common color 
of pollen: some exceptional cases seem to confirm this; in the turn-cap 4 
liUy, for example, the red pollen is associated with the green filaments. 
The color of the fiower may have its complement in that of other parts, as 
the stem, leaf, &c. Sometimes the associated colors are not visible at the 
same time. The inside of a ripe fig is red-purple, the outside yellow- green. 
Sometimes a yellow corolla is succeeded by a purple fruit Direct expo- 
sure to light, although usually and in general correctly admitted to have a 
direct relation to intensity of color in organisms, appears not to be neces- 
sary in every instance. The plant, however, must receive the light at 
some part or other, in order to produce that intensity of color observed in 
the coats of seeds, in the interior of fruits, and in the tissues of subterra- 
nean organs. In conclusion — 1. The primaries, red, yellow and blue, 
are generally to be seen in some part of the plant. 2. When a primary 
occurs in any part of the plant, its complement will usually be found in 
some other part, or at some period or other of the development of the 
plant. I have found in not a few instances, in the animal kingdom, simi- 
lar associations of color ; birds, mollusca and radiata present many obvi- 
ous examples. We may next examine the relation between color and 
form ; and the remarks are, for the present, confined to the fiower. Law 
1. In regular polypetalous and gamopetalous coroUse the color is uniformly 
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distributed. That ia to say, the pieces of the corolla, being all uniform in 
size and shape, have each an equal proportion of color. Bzamples of this, 
occur in Primulacefle, Boraginese, Ericaceae, Oentianee, PapaTeracese, 
Crudfenc, Koeacese, Cactaoeie, &c. Law 2. Irregularity of coioUa is asso- 
ciated with irregular distribution of color. The odd lobe of the corolla in 
such is meet yaried in form, size and color. When there is only color, it 
is usually more intense in the odd lobe. When there are two, one oi 
them is yery generally confined to the odd lobe. Sometimes, when only 
one color is present, and of uniform intensity in all the pieces, the odd lobe 
has spots, or streaks, of white. The odd lobe, therefore, in irregular flow- 
ers, is distinguished from the others not merely by size, form and position, 
but also by its color. Fapilionacese, Labiats, Scroilhularinese, &c., are 
examples. In some cases, as Gloxinia, Achimenes, Rhododendron, &c., 
in which irregularity of flower is less marked, the two pieces on each side 
of the odd lobe frequently partake of its character as regards color. In 
some thalami-florous Exogens, (as Pelargonium, Tropseolum, .^^sculus,) 
&c., with irregularity of flower, owing chiefly to diflierence in the size of 
the pieces, the largest are most highly colored. Law 3. Different forms of 
corolla in the same inflorescence often present difl^erences of color, but all 
of the same form have the same color. The Compositse are examples? 
when there are two colors, the flowers of the centre have one color, and 
uniform in its intensity ; those of the circumference also agree in this 
respect, but have the other color. The flr^t two laws prevail in monoco- 
tyledons as well as in dicotyledons. In the former the calyx and corolla 
generally resemble each other in structure, shape, and in color also. The 
law of contrasts is, therefore, simpler in monocotyledons than in dico- 
tyledons. The former may be symbolized by the triangle, three and six 
being the typical ntmibers in the flower ; the latter by the square or penta- 
gon, four and eight, five or ten, being the prevalent numbers. Simplicity 
of figure corresponds with simple contrast of color in the one, while greater 
complexity of color and of structure are in direct relation in the other. 
According to the investigations of Srongniart, there has been progressive 
increase of angiospermous dicotyledons up to man's epoch. Among them 
we find the floral organs with greater prominence in size, form and color, 
and such prominence of the ** nuptial dress " of the plant is peculiarly a 
feature of species belonging to natural families which have attained their 
maximum in man's epoch and are characteristic of it. 

Mr. Warrington gave an account of some experiments he had made on 
the influence of colored glass on the growth of plants in sea- water. He 
found the red sea-plants grew best in glass cases colored green, and that 
green Confervse were thus destroyed. Mr. Huxley made some remarks on 
tiie general theory of harmony and adaptation in nature. He thought 
naturalists were too much disposed to take it for granted that beauty was 
an end in creation. He believed, on the contrary, that grotesqueness was 
frequently an object, and that inharmonious and inapposite colors and 
forms were purposely brought together, and thus excited the feeling of 
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the ridiculotis. Br. Carpenter called attention to the fact, that di£Ebrent 
cheynical conditions of the plant produced chemical colocs; and the point 
to be ascertained was, whether these were subservient to the laws of har- 
mony sought to be established. 

ON THB FRINCIPLES OF HARMONY AND CONTRASTS OF COLORS. 

A work with the aboye title has recently been published by M. Che- 
Txeul, superintendeht of the dyeing department of the royal (Gobelins) 
manufactory of France, the object of which is to prove and explain the 
influence <^ simultaneous contrasts of colors. M. Chevreul starts with 
the following axiom, or rather dogma, -viz: «That every color, when 
placed beside another color, is changed, appearing different from what it 
really is, and moreoyer equally modifles the color with which it is in 
proximity." ♦ 

In accordance with the aboye proposition, M. Cheyreul deduces the 
following rules for the arrangement of colors in dress, for the selection of 
flowers for bouquets and the decoration of furniture, all founded upon strict 
philosophical laws: — 

**Bed Drapery, — Bose-red cannot be put in contact with the rosiest 
complexions without causing them to lose some of their freshness, as a 
former experiment has demonstrated — yiz. : we were speaking of the 
inconyenience lesidting from the use of rose> colored linings in the boxes 
of a theatre. • « « Dark-red is less objectionable for certain com- 
plexions than rose-red, because, being higher than the latter, it tends to 
impart whiteness to them, in consequence of contrast of tone. 

Chreen Drapery, — A delicate green is, on the contrary, fftyorable to all fair 
complexions which are deficient in rose, and which may haye more 
imparted to them without inconyenience. But it is not as fayorable to 
complexions that are more red than rosy, nor to those that have a tint of 
orange mixed with brown, because the red they add to this tint wiU be of a 
brick-red hue. In the latter case a dark green will be less objectionable 
than a delicate green. 

Yeliow Drapery, — Yellow imparts yiolet to a fiur skin, and in this yiew 
it is less fayorable than a delicate green. To those skins which are more 
yellow than orange, it imparts white ; but this combination is yery dull 
and heayy for a fair complexion. When the skin is tinted more with 
orange than yellow, we can make it roseate by neutralizing the yellow. It 
produces this effect upon the black-haired type, and it is thus that it suits 
brunettes. 

Violet Draperies,~-Yioletf the complementary of yellow, produces con- 
trary effects ; thus, it imparts some greenish-yellow to fair complexions. 
It augments the yellow tint of yellow and orange skins. The little blue ' 
there may be in a complexion it makes green. Violet, then, is one of the 
least fayorable colors to the skin, at least when it is not sufficiently deep to 
whiten it by contrast of tone. 
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Blice Drapery, — Blue imparts orange, which is susceptible of allying 
itself favorably to white and the light flesh tints of fair complexions, which 
have already a more or less determined tint of this color. Blue is, then, 
suitable to most blondes, and in this case justifies its reputation. It will 
not suit brunettes, since they haye already too much of orange. 

Orange Drapery, — Orange is too brilliant to be elegant ; it makes £ur 
complexions blue, whitens those which have an orange tint, and gives a 
green hue to those of a yellow tint. 

White Drapery, — Drapery of a lustrous white, such as cambric muslin, 
assorts well with a fresh complexion, of which it relieves the rose color ; 
but it is unsuitable to complexions which have a disagreeable tint, because 
white always exalts all colors by raising their tone ; consequently it is 
unsuitable to those skins which, without having this disagreeable tint, very 
nearly approach it. Yery light white draperies, such as muslin, plaited or 
point lace, have an entirely different aspect. • • ♦ 

Black Drapery, — Black draperies, lowering the tone of the colors with 
which they are in juxtaposition, whiten the skin ; but if the vermilion or 
rosy parts are to a certain point distant from the drapery, it will follow 
that, although lowered in tone, they appear relatively to the white parts of 
the skin contiguous to the same drapery redder than if the contigidty to 
the black did not exist." 

The delicate perception of beauty that the young may be trained to 
from the education of the sense of sight, may be gathered from the follow- 
ing laws of discord in the grouping of flowers : — 

*' We must separate pink flowers from those that are either scarlet or 
crimson, orange flowers from orange-yellow flowers, yellow flowers from 
greenish-yellow flowers, blue flowers from violet- blue flowers, red flowers 
from orange flowers* pink flowers from violet flowers, blue flowers from 
violet flowers." 

The subjoined rules of taste in furniture show the pleasure that we lose 
fromjthe possession of that bound genii, that unintelligible talisman, a 
dormant sense : — 

** Nothing contributes so much to enhance the beauty of a stuff intended 
for chairs, sofas, &c., as the selection of the wood to which it is attached ; 
and, reciprocally, nothing contributes so much to increase the beauty of 
the wood^as the color of the stuff in juxtaposition with it. After what 
has been said, it is evident that we must assort violet or blue stuffs with 
yellow woods, such as citron, the roots of the ash, maple, satin-wood, &c.; 
green stuffs with rose or red-colored woods, as mahogany. Violet or 
blue-grays are equally good with yellow woods, as green-grays are with 
the red woods^ But in all these assortments, to obtain the best possible 
effect it is -necessary to take into consideration the contrast resulting from. 
height of tone ; for a dark- blue or violet stuff will not accord so well with 
a yellow wood as a light tone of the same colors ; and it is for this reason 
that yellow does not assort so well with mahogany as with a wood of the 
Bame color, but not so deep. Among the harmonies of contrast of tone 
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that we can make with wood which we leare of the color which is peculiar 
to it, as ebony, its brown color permits its eihployment with light stuffs to 
produce contrasts of tone rather than contrasts of color. We can also 
employ it with yery brilliant, intense colors ; such as poppy, scarlet, aurora, 
flame-color, &c." 
The following subtleties may be useful to men in trade : — 
" First Fact, — When a purchaser has for a considerable time looked at a 
yellow fabric, and he is then shown orange or scarlet stuffs, it is found that 
he takes them to be amaranth-red, or crimson, for there is a tendency in 
the retina, excited by yellow, to acquire an aptitude to see Tiolet, whence 
all the yellow of the scarlet or orange stuff disai^)ears, and the ^eye sees 
red, or a red tinged with violet. 

Second Fact. — If there is presented to a buyer, one after another, four- 
teen pieces of red stuff, he will consider the last six or seven less beautiful 
than those first seen, although the pieces be identically the same. What is 
the cause of this error of judgment ? It is, that the eyes, having seen seven 
or eight red pieces in succession, are in the same condition as if they had 
regarded fixedly during the same period of time a single piece of red stuff ; 
they have then a tendency to see the complementary of red ; that is to say, 
green. This tendency goes of necessity to enfeeble the brilliancy of the 
red of the pieces seen later. In order that the merchant may not be the 
fcufferer by this fatigue of the eyes of his customer, he must take care, 
after having shown the latter seven pieces of red, to present to him some 
pieces of green stuff, to restore the eyes to their normal state. If the 
sight of the green be sufficiently prolonged to exceed the normal state, the 
eyes will acquire a tendency to see red ; then the last seven red pieces will 
appear mbre beautiful than the others." 

ON COLOR OF THE WATER OF THE MEDITERRANEAN SEA. 

<« The usual tint of the Mediterranean Sea, when undisturbed by acci- 
dental or local causes, is a bright and deep blue; but in the Adriatic a 
green tinge is prevalent ; in the Levant Basin, it borders on purple ; while 
the Euxine often has the dark aspect from which it derives its modem 
appellation. The clear ultramarine tint is the most general, and has^)een 
immemorially noticed, although the diaphanous translucence of the water 
almost justifies those who assert that it has no color at all. Hut notwith- 
standing the fluid, when undefiled by impurities, seems in small quanti- 
ties to be perfectly colorless, yet' in large masses it assuredly exhibits tints 
of different intensities. That the sea has actually a fine blue color at a 
distance firom the land cannot well be contradicted ; nor can such color — •' 
however influential the sky is known to be in shifting tints — be considered 
as wholly due to reflection from the heavens, since it is often of a deeper 
hue than that of the sky, both from the interception of solar light by the 
clouds, and the hues which they themselves take. This is difficult to 
account for satisfactorily, as no analysis has yet detected a sufficient quan- 
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tity of coloring matter to tinge so immense a body of water : wherefore 
Sir Humphrey Davy's supposition of an admixture of iodine cannot be 
admitted, for its presence is barely traceable under the most careful analy- 
sis. Those who contend for there being no color at all, may remind us 
that the blue rays are the most refrangible, and that, being reflected in 
greatest quantity by the fluid, (which, because of its density and depth, 
causes them to undergo a strong refraction,) they cause a tint which is only 
apparent. Be that as* it may, seamen admit of one conclusion — namely, 
that a green hue is a general indication of soundings, and indigo- blue of 
profound depth." — Admiral Smyth on the Mediterranean, 

ON TRANSPARENCT OF THE OCEAN. 

A communication on the above subject was made to the American 
Scientific Convention, at the Washington meeting, by Captain Glynn, 
U. S. N. :— 

Philosophers ashore and philosophers of the fprecastle, said Capt Griynn, 
have wondered in all times as to the causes and extent of the color of the 
sea, and queried how far into it our vision could penetrate. Capt. 
Wilkes advanced the opinion that the transparency of the sea varied quite 
directly with its temperature. To this his observations did not allow him 
to assent. In order to obtain correct observations, the surface of the sea 
must be perfectly tranquil and smooth. There must not be a ripple on it. 
So essential is this point, that, during a cruise of four years, he only suc- 
ceeded in making sixteen observations that proved worth saving. Of these 
sixteen, in only one the water was ruffled by a slight breeze. The next 
trouble was to discover what object would be most likely to reflect all the 
rays of light — what would be longest visible. Pirst we tried an i^on pot, 
painted white. When we looked for it for the second experiment, the 
white pot was a black one again. Next we tried a sphere of hooi)s, cov- 
ered vnth white cotton cloth. Before it was called for the second time, it 
was smashed into a cocked hat. Next we tried a mere hoop, covered vnth 
a canvas. It was laid away on some old spikes ; and when needed next, it 
came up sound enough, but of a bright yellow. At last we took a com- 
mon white dinner-plate. It was good enough. It wbs the brightest 
object we could find, was always handy, and was always clean, vlt was 
slung so as to lie in the water horizontally, and sunk by an iron pot, vrith 
a Une. The observations were taken wherever we could get them — ranging 
over 200^ of latitude, in different oceans, in very high latitudes, and near 
the Equator. I have to assume, what doubtless I may, that they do not 
differ from what they would if taken all in the same place. At every 
Btation we noted in the connection, the sun*s latitude, the velocity of the 
current, the temperature of both the air and the water, and the number of 
fathoms at which tlie plate was visible below tlie surface. We took these 
observations from a boat, bringing the line on to its shady side — then lean- 
ing over, vidth faces almost touching the water, and eyes shaded from the 
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reflected rays from the surface by the brims of our tarpaulings, we watched 
for the disappearance of the plate as it was slowly let down. The yarying 
points between which it disappeared from the yision of all, and where all 
could see it, never were farther separated than the length that the line 
could be lifted or let down by a reach of the arm — not oyer four feet. 
The water varied thermometrically from 40 to 85° 

The results proved, that the lowest degree of temperature gave the 
shortest line of visibility ; and at the point where the water was the warm- 
est, there we saw the plate at the greatest depth. On two occasions we 
saw the plate when it was 25 fathoms below the water's surface, and on 
one of these the water was at 85°. On these occasions, all noticed the 
extraordinary clearness of the water. To lie in the boat and look down, 
was like looking down from the mast-head. Objects wese as clearly 
defined to a great depth. .On this occasion I tried if a contrast of colors 
would increase the visibility. I so placed the plate upon the pot that a 
X)eriphery of the black surface surrounded the white plate, but it made no 
difference at all. 

Capt. Glynn thought that the maximum of visibility under water, under 
the most favorable circumstances, is twenty-five fathoms. But between the 
highest and lowest points of visibility, which corresponded with the highest 
and lowest points of the water's temperature, there were great variations, 
which showed no direct correspondence between the temperature and 
the line of visibility. 

At the mouth of the Mississippi we find the water no more transparent 
than so much muddy water. The farther we get from the points where 
earthy matters in large quantities are washed in, the clearer the water is. 
Now tiie Pacific, like the Atlantic, is a great whirlpool — a tide flowing 
entirely around its circumference. In latitude 20° on the west side of the 
Pacific, farthest removed from all, stormy quarters, and where the ocean 
is stillest, we found the greatest transparency of water. Off Cape Horn, 
where eternal storms drive up the dirt' torn by glaciers and icebergs from 
the regions around the Pole, the water was exceeding turbid. With the 
thermometer at 68°, we got only ten fathoms of visibility. 

IMPROVEMENTS IN PHOTOGRAPHY. 

The interesting and beautiful science of sun-painting is making rapid 
and curious advances. A large bridge is being bxiilt over the River Volga 
by command of the Czar, who was so impatient to have it completed that 
he made. frequent long expeditions to the works, that he might use Nature's 
own stereoscoptics with the enkephalic images implanted in his own imperial 
« camera obscura." The architect, however, has now made matters more 
pleasant probably to all parties, by preparing, twice a month, a* pair of 
stereoscopic images of the works as they progress, wliich he forwards to the 
Emperor, who sits in his own study, and sees through this new and curi- 
ous sort of spyglass how they are getting on at the Volga. Another new 

9* 
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mode of making use of the phototype consists in casting a magnified copy 
of a sun portrait on canras for the aid of portrait-painters, who thtus sketch 
from Nature's sketches. In a recent sitting of the SocUti cC Encouragement 
pour V Industrie NationaUt at Paris, according to Galignaniy it was stated 
that a photolithographic process, which has so long been desired, has at 
length been discovered. It was thus described : An ordinary lithographic 
atone is taken, and a solution of hitume de JudSe (Jew's pitch) is placed on 
it. A negative photographic proof is then put on it, and is pressed on the 
stone for a period which may vary from ten minutes to four or five hours. 
The page is then washed in pure ether, which soon evaporates. The figure 
is then found properly marked with its lights and shades, and it may be 
inked and drawn off as in ordinary lithographs. 

During the past summer Ih the Baltic, the British steamers employed in 
examining the enemy's coasts and fortifications took photographic views 
for reference and minute examination. With the steamer moving at the 
rate of fifteen knots an hour, the most perfect definitions of coasts and bat- 
teries were obtained. Outlines of the coasts, correct in height and in dis- 
tance, have been faithfully transcribed ; and all details of the fortresses 
passed under review of the photograph are accurately recorded. 

At the Royal Greenwich Observatory, the beautiful system of register- 
ing magnetical and meterological changes, by means of photography, con- 
tinues to be employed, and efforts have been made to multiply copies of 
the Photographic Registers. After many experiments, it wasibund that, 
by the agency of sunlight upon the back of an original photograph, whose 
face was pressed clo^y, by means of a glass plate, upon proper photo- 
graphic paper below, there would be no difficulty in preparing negative 
and inverted secondaries, and, from them, positive tertiaries. Thus, be- 
yond the trouble which the process involves, Mr. Airy anticipates that it 
will be easy to multiply copies to any extent which may be desired. 

The photographic apparatus in use at the Royal Observatory, for taking 
magnetic observations, is constructed as follows : Each magnetic bar is 
made to carry a little mirror, which refiects the light of a lamp upon a 
piece of photographic paper, kept constantly moving behind an opaque 
plate, having but one small vertical opening. On this, for every minute 
of the twenty-four hours, each vibration of the needle is faithfully recorded. 
The chemical radiations of an Argand lamp supply the observer's place ; 
and at the same time that it records every change in the phenomenon of 
terrestrial magnetism, it is made to mark the most delicate alterations in 
atmospheric pressure, and to note every increase or diminution of temper- 
ature. At Greenwich, the magnets, the barometers,. and the thermome- 
ters are all registered by the chemical power of light ; and MM. Faye and 
Gonjon, at Paris, knowing the error of the human eye in observations on 
a bright object, have substituted the daguerreotype plate for the purpose 
of ascertaining the actual diameter of the sun, and they propose to the 
principal observatories of Europe to determine, by a ai miliar method, the 
absolute time. 
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The Committee of the British Aasociation, having the Kew Observatory 
in charge, have undertaken, at the suggestion of Sir John Herschel, to se- 
cure by means of photography a daily record of the appearance of the 
sun's disk, with a view of ascertaining, by a comparison of the spots upon 
its surface, their places, sizes and forms, whether any relation can be es- 
tablished between their variations and other phenomena. The method 
proposed by Sir John Herschel fox accomplishing this object is as fol- 
lows : — 

** The image to be impressed on the paper (or collodionized glass) should 
be fqpned, not in the focus of the object-lens, but in that of the eye-lens, 
drawn out somewhat beyond the proper situation for distinct vision, (and 
always to the same invariable distance, to insure an equally ma^fied 
image on each day.) By this arrangement a considerably magnified image 
of the sun, and also of any system of wires in the focus of the object-glass, 
may be thrown upon the < focusing-glass ' of a camera box adjusted to the 
eye- end of the telescope. By employing a system of spider lines parallel 
and perpendicular to the diurnal motion^ and so disposed as to divide the 
field of view into squares, say of five minutes in the side, the central one 
crossing the sun's centre, (or rather, as liable to no uncertainty, one of them 
being a tangent to its lower or upper limb,) the place of each spot on the 
surface is, ipaofactd, mapped down in reference to the parallel and declina- 
tioa circle, and4ts distance from the larder, and its size, measurable on a 
fixed scale. If large spots are to J>e photographed specially with a view to 
the delineation of their forms and changes, a pretiy large object-glass wiU 
be required, and the whole afiair will become a matter of much greater 
nicety ; but for reading the daily history of the sun, I should imagine a 
three-inch object-glass would be ample. The representations shoidd, if 
possible, be taken daily, and the time carefully noted." 

Sir John does not think that a very powerful telescope would be requi- 
site, but that it should be equatorially mounted, and with a clock-motion 
in parallel. 

VITRIFICATION OF PHOTOGRAPHIC PICTTTRES. 

The author of this process, M. Plant, first procured a photograph on 
glass covered with albumen, and subjected it gradually to a strong heat, so 
as to redden the glass. The albumen was destroyed, and the photograph, 
if negative, became positive by refiection. The picture was made of pure 
silver, which adheres quite strongly to the glass, so that it may be polished 
without alteration. 

On €kpo6ing this glass to the -action of hydrofluoric acid in vapor, an 
engraving of the design is obtained over parts not covered by the image 
formed of the silver. It may also be possible to strengthen the image by 
a galvanic deposit, and make a kind of plate &om which engravings could 
be taken. 

If, in place of arresting the process at a red heat, it is continued nnlil 
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the glass enters into fasion, the image sinks into the interior of the glass 
-without being altered, and covefs itself with a vitreous varnish. It appears 
like a design of great delicacy, enclosed between two plates of glass ; and, 
if positive proofs are employed, the method may be used for making 
pictured glass which may, without doubt, be colored by the ordinary pro- 
cesses. — SlUimafCa Journal, 

HELIOGRAPHIC ENGRAVING. 

The following process, invented by M. Baldees, appears to bring to per- 
fection the mode of engraving by the sun. The results obtained are very 
beautiful ; and although the author has not described to us fully all the 
details, we know enough to give a general idea of his method. 

On a plate of copper covered with petroleum, a photographic proof on 
paper of the object to be engraved is placed. This proof is a positive, and 
will necessarily make a negative on the metal by the action of the light. 
After All exposure of a quarter of an hour to the sun, the image is 
reproduced on the resinous coating, but it is not yet visible. It is made to 
appear by washing the plate with a solvent, which removes the parts not 
impressed by the light, and brings out a negative picture made by the 
resinous tracings of the bitumen. The designs are very delicate. The tra- 
cings receive solidity by an exposure during ten days to the action of a 
diffused light. When tiius hardened, the plate of metal is plunged into a 
bath of sulphate of copper, -and is then connected with the pole of the 
battery. If with the negative pole, a layer of copper in relief is deposited 
on the parts of the metal not protected by the resinous coating. If with 
the positive pole, the metal is graved out in the same parts, and thus an 
etched engraving is obtained. — Paris Correspondence SUHman'a Journal, 

NATURE DOING HER OWN ENGRAVING. 

/In the fifth volume of the Denkshriften of the Royal Academy of 
Sciences, at Vienna, there is a paper by M. Aver, and numerous plates 
illustrating a new style of engraving. The plates represent leaves, plants 
from an herbarium, lace and other objects, and in each case the object 
appears to be on the paper, the surface being raised and the coloring per- 
fect. The deception is so complete that without a magnifying glass it is 
almost impossible, in one or two instances, to be sure that the object itself 
is not there. The process employed is the following : The pressed plant, 
or other object, is placed between a plate of copper and one of lead, and 
subjected to pressure. The original thus produces a strong impression on 
the lead plate. By inserting the requisite colors with a point in the 
depressions, a figure colored to nature, with different colors in its different 
parts, may be obtained at a single printing. From the lead plates copies 
may be taken by stereotype or galvanism, and copper plates are thus 
obtained more dlintble than those of lead. Gutta-percha may be used in 
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place of lead ; and by coYering it with a deposit from a'silyer solution, the 
impression may be used for stereotyping or electxotyping. 

ON THE COLORED IMPRESSIONS PRODUCED BY THE CHEMICAL 

ACTION OF LIGHT. 

" The following communication, by M. Becqueral, is taken from the 
Comptes Rendus, July, 1854. 

The chemical action of light has enabled me, as is well known, to render 
perceptible the electrical effects produced by reactions operating under the 
influence of luminous rays. On the other hand, it is more than six years 
since I was led to the ob^nration of this fact, that it was possible to pre- 
pare a surface which should be chemically capable of > taking impressions 
from light, so that it should become of precisely the same color as the 
luminous ray which strikes it. The sensitive matter possessing this re- 
markable property is a chloride of silver, which may be called the violet 
chloride, containing less chlorine than the w^ite chloride, and, in general, 
mixed with the latter. The chloride of silver of which I speak being 
able to be placed in such conditions that it will only be affected between 
the limits of refrangibility of the rays which are perceptible to the organ 
of vision, it was important to study attentively in what manner it would 
behave in the apparatus which I have named the electro- chemical-etctinoni' 
eter ; what would be the effects resulting from the action of the different 
luminous rays whose intensity would be caused to vary within the deter- 
mined limits ; and, finally, whether it would be possible to establish a 
photometrical method based on different principles from those generally in 
use. This study I commenced some time since ; but I have found it ne- 
cessary to reexamine the different circumstances which accompany the 
preparation of the sensitive matter, and the modifications which heat and 
light produce, before the luminous rays have given color to it. Such is 
the aim of the work I have now the honor of presenting. 

In former publications I have described various means by which we can 
obtain colored impressions on surfSEUses covered with violet chloride of sil- 
ver ; but that which gives the best effects consists in decomposing rapidly, 
by an electric current, a solution of hydrochloric acid in^irater, and causing 
the chlorine to pass to a plate of silver placed at the positive pole of the 
battery. This process is rendered of easy and certain application, by 
determining, in each circumstance, and at every minute, the quantity of 
chlorine which passes over the silver plate. For this purpose we interpose, 
in the voltaic circuit, a voltameter of water, so that the current which 
decomposes the hydrochloric acid, and carries the chlorine over the silver, 
likewise decomposes the acidulated water ; the electro-chemical decompo- 
sitions taking place in definite proportions, the same volume of chlorine is 
carried over the silver as there is disengaged of hydrogen gas in the 
eprouvette, placed above the n^ative electrode of the voltameter. The 
other side of the plate is protected by a tarnish, so that the chlorine passes 



206 



ANNUAL OF BCIBNTIFIO DISCOYEBT. 



only OTcr one side. The propordon of chlorine necessary for the experi- 
ment yaries in the following proportions : — 



VoU of cblorine at 
tbe preuaTOi p«r 
BQuare decimeter 
oi wrUc: 


Thicknen of the Sensitive Layer. 


1 

Aecordlnff to the order 
of tiDta of the thin 
layers. 


Supposing the specific 
gravitv of the chlo- 
rideT>f silver equal to 
5.27. 


Cub. Cbvt. 

From..^^toS.90 
FTom.M.8.S0to6.90 
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< the laver of the 
t second order. 

Layer of the third order 

rLayer of the fburth 
order giving beautl- 

< fttl colored repro- 
ductions of the la- 

i^ minoos 8pe«*trum. 


MM. 

> 0.00068 
From O.00092 to 0.00006 

'From 0.00158 to 0.00168 

J 



In the Memoir will be found all the indications relating to the different 
circumstances of the preparation of the sensitive layers, circumstances 
which should not be neglected. 

By employing a thicker layer than those above mentioned, the results 
obtained will not be so satisfeictdry.. We should therefore operate between 
the limits of from 4 to 7 cubic centimeters of chlorine at the ordinary 
pressure per square decimeter of the surface of the silver ; but in these 
conditions, the thinner the layer, the more sensitive will the surface be, but 
the less beautiful will be the tints obtained. 

If we project a luminous spectrum on to a sensitive surface thus' pre- 
pared, we very soon gain an impression b^inning with yellow and orange, — 
that is to say, with the most luminous portions of the prismatic image, — 
and extending to the red and violet texremities. This impression, as I 
have shown in a previous Memoir, reproduces the different shades of color 
of the spectrum. But the shades, although very bright, are very dark ; 
and on the red side, between the lines B and A^ and beyond A^ the impres-. 
sion becomes violet, and darkens rapidly. When the preparation has been 
made according to^he directions in this Memoir, no impression is repro- 
duced beyond the violet ; and except the black color on the red side, the 
image does not extend much beyond the limits A and B.^ and occupies the 
same extent as the visible spectrum. 

If mixed luminous rays strike upon the sensitive surfeice, they leave, 
like the rays of the ^ectrum, a picture colored of the same shades as they 
themselves possess. 

But this same substance, when subjected to the influence of heat or 
light before the action of the luminous rays, leads to remarkable results, 
of which I am now about to speak. 

The action of heat modifies violet chloride of silver very much. An 
elevation of temperature of from 212° F. to 302° F. causes a change in 
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the color of the prepared plate, without cansing it to lose all trace of chlo- 
rine, but at the same time it changes the mode of action of the various 
luminous rays. The diffused or direct solar light acts as white, instead of 
giving an impression of a gray color ; and besides, the colored tints are light 
instead of dark, as before the operation. But the most remarkable part 
is, that, by keeping the temperature up to 86° F. or 97° F. for several 
days, the same end is attained, and with even better results. The yellow 
and green colors, which, except the action of the luminous spectrum at a 
high temperature on a plate which has been operated on, are not produced 
with clearness, appear in these conditions ; moreover, the sensitive matter 
is more rapidly sensitive. The plates thus prepared may likewise be ren- 
dered useful for the reproduction of colored imag^ in the camera-obscura. 

We cannot attribute to a chemical action the ^ect produced on chloride 
of silver by a difference of temperature which is so slight, but maintained 
for several days. It is probable that in these circumstances a modification 
of the physical state of the sensitive substance takes place. This would 
then be an effect of the same kind as that which takes place in the forma- 
tion of red phosphorus. 

The action of the least refrangible rays of light is likewise very curious, 
for it leads to a result analogous to that obtained by prolonging ^e eleva- 
tion of temperature on the plates. It appears, then, that in both cases 
molecular effects of the same order are produced. The luminous spectrum, 
acts in the following manner on the chloride of silver, modified by the 
extreme red rays. The action begins as before with the orange, yellow, 
and green, then extends gradually towards the violet and red. All the 
tints corresponding to the colors of the spectrum are as bright as if the 
plates were annealed, but the prismatic impression is far more beautiful ; 
and even the green, the yellow, and the orange have more brilliant tints 
than before the action of the extreme red rays. Therefore, to the advantage 
which is possessed by the chloride modified ,by the least refrangible rays 
over that which has been annealed, of gyring the black ground upon which 
the different prismatic tints are depicted, is added that of preserving per- 
fectiy the yellow and green tints. On the red side, the image of the spec- 
trum is brilliant only as far as £ ; beyond that limit, the black tint which 
is produced being the dominant one, no effect takes place during the first 
few moments. However, if in the first place the chloride has remained 
nn insufficient time under the action of the extreme red rays, the*soiar 
spectrum still gives a dark impression beyond £, and even A, 

We obtain with the matter thus modified by heat or by light very beau- 
tiful colored reproductions of the luminous spectrum. The figures Of 
colored rings, and those given by crystallized plates travers^ by polarized 
light, are likewise well represented in their various tints. We can like- 
wise reproduce the images of the camera-obscura, which are, so to speak, 
painted by the light ; but these reproductions, although brighter in color 
than any I have obtained before, have as yet only a scientific interest, and 
I cannot, as yet, hope for any application of them, as the impressions are 
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only retained in darkness. I have hitherto been unable to prevent the 
action of diffused light, which by degrees destroys these images ; it is only, 
so to speak, in a state of passage that the sensitive matter has the power of 
reproducing colors. 

It will be seen, therefore, that the sensitive substance, whose method of 
preparation is described in this work, enables us to obtain, not only very 
remarkable effects of color, but likewise ' results which are susceptible of 
comparison, so as to observe the electrical effects due to the chemical 
action of light. 

ON THE CONSTRUCTION OF LECTURE-ROOMS. 

Prof. Henry of the Smithsonian Institution, at the Washington meeting 
of the American Association for the Promotion of Science, communicated 
some views respecting the construction of lecture-rooms, and upon archi- 
tecture, of which the following is an abstract : — 

A lecture-room should be so built as to exclude the external light, for 
it is not needed within, and prevent the wfste of lights from our lamps. 
There should be no unnecessary void space to waste the heat, and light, 
and voice. Ventilation being properly cared for, the ceiling may be made 
quite low. The audience should be as near as possible to the speaker, and 
be as high as possible, consistent with good seeing on the part of the 
audience. The catoptric curve, if observed, gives every auditor a chance 
to see as well as to hear. It requires that the seats should, so rise as to 
allow a direct line from the eye of each one to pass to the speaker, unob- 
structed by the heads in the seat before. The resonance of the room must 
be heeded. The room, large or small, will echo if naked and empty and 
the walls are hard ; and the larger it is, the greater the danger of echoes. 
Drape one or two sides of a room, and by absorbing the sound you prevent 
the resonance or echo, but do not drape the wall behind the speaker. He 
wants that to assist his voice in rQ^ecting the sound to the hearers ; for, 
until you pass without «*the limit of perceptibility," the reflection of the 
sound helps the hearer , in gathering in the words spoken. A damp wall is 
jiot so likely to give an echo as a dry one, nor a thin as a thick one. An 
open door at the head of the speaker wastes his voice. The room should 
be so arranged that the audience may be as nearly as possible before the 
speaker. Wing walls behind him, cutting off the comers, are of service, 
both for reflecting the sound and for the hanging of pictures, drawings, 
maps, &c., so that they may be seen by all present. But this is the easiest 
part of the si^ject ; how to arrange a room where the speakers are to 
occupy different parts of a room, is far more difficult. 

Architecture should be looked upon more as a useful than a Jine art. It 
is degrading the Fine Arts to make them entirely subservient to' utility. 
It is out of taste to make a statue of Apollo hold a candle, or a flne paint- 
ing stand as a fire-board. But our houses are for %i8e, and .Architecture 
is substantially one of the useful arts. In building, we should plan the 
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inside first, and then plan the outside to cover it. Buildings should have 
an ethnological character. They should express to other ages the wants^ 
customs, and habits of the age of their construction. A Grecian temple 
viras intended for external worship. An old Greek would laugh to see us 
construct a Grecian temple for a treasury building or a meetirg house. It 
should have no windows in it, and should be entirely too dark for such 
uses. But it is easier to copy than to originate ; and hence our servility. 
The material should alter the character of the structure. The Crystal 
Palace was, par excellence, the building of the nineteenth century. Its 
material, its history, its purposes, were unprecedented. It is a want of the 
times to build so that our houses "can be taken down and.transported. 

The most flourishing time for Architecture is while a people are in a 
semi-barbarous state. The Press supplants it in importance when it comes 
into iLse. A Gothic cathedral is good to worship in, but not at all fitted to 
preach in. A building admirably, adapted to the wants of the twelfth 
century would be strangely out of place in the nineteenth. 

The mind has no innate cognitions of beauty in architectural details. 
The stout marble pillar we recognize as essential to the support of a heavy 
weight only until we find a stouter pillar of greater ability to support 
weight, which yet maj^ be of smaller dimensions. A bronzed iron pillar of 
a few inches diameiS satisfies the mind ; but if we paint it to look like 
stone, it seems insufficient, and our taste is shocked. 

NOTES ON ACOUSTICS AND VENTILATION. 

The prosecution of the works at the Washington Capitol having been 
transferred to the War Department, the Secretary at War deputed Captain 
Meigs to the special charge and direction of the works, which, under his 
supervision, have progressed in a manner highly creditable alike to the 
liberality of the American Legislatiire and the reputation of those to whom 
they have been intrusted. On examination of the reports from various 
officials employed in the erection of this structure, it is particularly ob- 
servable that proper provisions for the effectual warming and ventilation, 
as well as the best means for insuring an equal dissemination of the voice 
of speakers, have been made during the progress of the works ; and not, 
as is too often the case in our own country, left until after the completion 
of the building, when alterations are objectionable, not only from their in- 
convenience and expense, but from the apparatus, &c., involved in these 
matters being so frequently unsightly and out of all character with the 
architectural design of the structure wherein they are placed. 

The results of the experiments and observations of Captain Meigs, in 
connection with the interior arrangements of the Washington Capitol, will 
be found to contain much that is exceedingly valuable and universally ap- 
plicable. We give, therefore, his " Notes on Acoustics and Ventilation, 
with reference to the new Halls of Congress./ 

These notes were submitted to the consideration of Messrs. Bache and 
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Henry, who fully corroborated the principles laid down by Captain Meigs» 
and approved of their judicious application. The aboye gentlemen visited 
many of the most important buildings in Philadelphia, New York, and 
Boston, for the purpose of examining them in reference to their acoustic 
qualities, which examination completely established the accuracy of the 
obserrations of Captain Meigs. 

Experience shows that the human voice, under favorable circumstances, 
is capable of filUng a larger space than was ever, probably, enclosed within 
the walls of a single room. Herschel, in his admirable treatise on sound, 
gives a few instances which are instructive. Lieutenant Foster, on Parry's 
third Arctic expedition, found that he could converse with a man across 
the harbor of Port Bo wen, a distance of 6,696 feet, or about one and a 
quarter miles. Dr. Young records that, at Gibraltar, the human Toice has 
been heard at a distance of ten miles. If sound be prevented from spread- 
ing and losing itself in the air, either by a pipe or an extensive flat surface, 
as a wall or still water, it may be conveyed to a great distance. Biot heard 
a flute clearly through a tube of cast iron (the water pipes of Paris) 3,120 
feet long. The lowest whisper was distinctly heard. In fact, the only 
way not to be heard was, not to speak at all. 

The favorable circumstances seem to be a perfectbr tranquil and uni- 
formly dense atmosphere, absence of all ^xtraneofR sounds, absence of 
echoes and reverberation, vicinity of reflecting surfaces, and perhaps, in 
some measure, the presence of substances which conduct sound well. A 
pure atmosphere, being favorable to the speaker's health and strength, will 
give him greater power of voice and more endurance ; thus indirectly 
improving the hearing by strengthening the source of sound, and also by 
enabling the hearer to give his attention for a longer period unfatigued. 

The eflect of echoes in a small room is generally unnoticed ; the echo * 
returns so quickly that the ear receives it as coincident with the original 
sound, to which it in that case merely adds strength, perhaps prolonging 
it very slightly. K the room be larger, and the echoing wall so distant 
that the interval is sensible, the echo makes confusion. If, on a calm day, 
we advance towards a vrdl, producing, at each step, some sound, we will 
And a point at which the echo ceases to be distinguishable from the origi- 
nal sound. The distance from the wall, or the corresponding interval of 
time, has been called by Professor Henry the limit of perceptibility. This 
limit will vary with the nature of the sound ; if the sound be sharp and 
distinct, as that produced by striking some hard substance, we shall And 
the limit of perceptibility less than for the more prolonged sound produced 
by the voice. The Umit will probably vary also with the acuteness of the 
ear, some persons being probably able to separate sounds undistinguish- 
able to others. The general limit is probably about thirty or thirty-five 
feet. It should be ascertained exactly ; and in constructing a room for 
public speaking, the height of the ceiling should not exceed this Umit. 
The sound will then be strengthened to the speaker himself by the echo. 
The interval between the original and reflected sounds will be shorter for 
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aU his hearers than for himself, as twice the path of the roice and echo for 
the speaker is considerably longer than the difference between the paths 
of the direct and reflected sounds of one of the auditors. The direct echo 
from the ceiling then becomes an advantage, by strengthening, without 
confusing, the sound. But echo acts in still another way — by being 
repeated between opposite surfaces. The effect is like the multiplication 
of the image of a candle between two opposite and parallel mirrors. I 
have noticed it in. the long, unfinished room of the Smithsonian, where 
the sound produced by clapping the hands is repeated so as to resemble a 
laugh — ha ! ha ! ha ! In this case, the distance between the end walls is 
such as to separate the successive echoes ; but when the walls are nearer 
the sound becomes contiguous, and is the ringing sound often produced in 
speaking in empty rooms, and called reverberation. This might trouble 
us between the ceiling and floor of our room ; but a thick carpet, absorb- 
ing soujid, and not reflecting it, will remove this difliculty. The great 
size of the room needed for the meeting of the House of Representatives 
makes it impossible to bring the walls within the limit of perceptibility. 
Professor Reid proposed, in the House of Parliament, to make the ceiling 
high in the centre, declining towards the sides, -with floors and galleries 
rising from the centre towards the walls — thus reducing the height and 
surface of the walls so as to diminish the quantity of sound reflected 
from them as much as possible. All regard for architectural beauty forbids 
the adoption of this construction, which seems to have been modelled upon 
an empty tortoise-shell. Breaking the walls into deep panels has also 
been proposed. But when we recur to the limit of perceptibility, we shall 
perceive that a panel or reciss must be over thirty feet deep to separate the 
echoes from the bottom of the recess and from the face of the wall. The 
surfaces of mountains covered with trees and rocks return echoes. No 
-wall of an inhabited apartment can be made rougher than these natxiral 
reflectors. A simpler andf more effectual method of controlling the echoes 
from the walls will be, to cover them with drapery absorbent of sound. 
The echoes from the ceiling are thus turned to accoimt, and those from the 
^Loor and walls guarded against ; but the echoes from small objects and 
surfaces may still be troublesome tmless provided for. The trunks of 
trees in the edge of a forest return together a distinct echo. The beams 
under the flooring of the Menai Suspension Bridge are instanced by Her- 
schel as giving a curious echo ; and even such small objects as the vertical 
iron rods composing the fence in front of the President's House will be 
found to return a singular whistling echo to the sound made by striking a 
smart blow upon the pavement on a still night. To guard against this, it 
-will be sufficient to cushion the chairs and cover the desks with some 
material which will not reflect sound. This may seem, and may possibly 
be, an unnecessary precaution ; but I wish to leave no possible cause of 
confusion unnoticed, and to point out what I consider the means to obtain, 
for the flrst .time, a room perfect in its acoustic arrangements. 
Havin^f thus disposed of the question of echoes and reverberations, the 
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next essentials to perfect and distinct hearing are a tranquil atmosphere 
and the absence of extraneous sounds. I consider them together, as we 
shall And that the precautions essential to obtain the one will also secure 
the other. Windows, in cold weather, separating the warm air within 
from the cold air without, serve as refrigerators, cooling the air in contact 
with the glass. The air, thus rendered heavier, immediately falls, and a 
descending sheet of cold air is produced, which, on reaching the fioory 
spreads over it in a cold stratum, and, to persons of sensitive nerves or 
feeble health, causes great inconvenience, being felt as a draught upon the 
feet and legs. And many an unfortunate page has been blamed for leav- 
ing open a door, when the draught really has been caused by this air cooled 
by the closed glass of an adjacent window. The circulation thus produced 
of air of different densities is unfavorable to distincfoess of hearing. As 
the ascending hot air along a stove-pipe, or heated wall, causes irregular 
refraction of light, and produces a tremulous appearance in all objects 
viewed through it, so sound, irregularly refracted, becomes less clear and. 
distinct If we exclude external windows, and light the room only from 
the roof, we get rid of this fruitful source of discomfort and indistinctness ; 
at the same time we obtain a pleasanter light, ample for all useful pur- 
poses, as is proved by its adoption in all the best constructed picture gal- 
leries. We also exclude the sounds of the exterior, which, saturating the 
air, as it were, distract the attention, and even overpower the voice we 
wish to hear, as the diffused light of day causes the stars to disappear. 
Open windows for hearing will be worse than closed ones ; they not only 
lefirregular, disturbing currents of air in, but they let the voice out — act- 
ing like black spaces in the wall of a room, "^Ihich do not return the light 
which falls upon them. The common mode of warming and ventilating 
public rooms is fatal to perfection of hearing. One or several columns of 
. intensely heated air are introduced through holes in the floor. Being 
much warmer than the air of the apartment, they immediately rise to the 
ceiling. If the exit- apertures for foul air are above, this fresh and heated 
air alone escapes, having done nothing for the apartment except to cause 
whirls and currents, such as we see in a column of smoke passing from a 
chimney on a calm day. The irregular refraction of sound through these 
currents of unequal density tends greiitly to produce confusion. If the 
exits for foul air are below, the hot air accumulates at the top of the room, 
and gradually displacing the cooler air, forces it out through these passages. 
Professor Reid relates that he has found the air near the ceiling of a room 
at the boiling temperature, while those on the floor were complaining of 
cold. Here we have strata of different densities and unequal refractive 
power, and hence confusion of sound. As the warm air must ascend to 
the top of the room, I propose to let it do so in a large trunk outside of the 
apartment, pass into a space above the Cieiling, and thence, by numerous 
holes, find its way, as through a sieve, into the room. By a steam-driven 
fan, or other mechanical means, we can pump air, in any desired quantity, 
into any spot to which we. choose to direct it. I would drive all the air 
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required for fhe supply of the room through a maze of hot- water pipes, 
raisiDg the whole of it to the temperature desired — sixty or eighty de- 
grees, as the case may he. If the room he thirty feet in height, and it he 
desired to change all the air in it every fifteen minutes, enough air should 
be pumped in above to cause a general descent of the whole body of air 
in the room at the rate of two feet a minute. This would be an imper- 
ceptible current. The exit should be made by numetous holes in the floor, 
perhaps through the carpet, or the risers of the platform on which are the 
members' chairs. Three important advantages would thus be gained : the 
EYoidance of all eddies, a nearly homogeneous and tranquil atmosphere, and 
the immediate removal downwards of any dust from the carpet, which 
would thus be prevented from rising, to be inhaled into the lungs. To 
prevent the disturbance and contamination of the atmosphere by the gas- 
lights, I would place them above the glass of the sky- lights — the space 
between those in the ceiling and those in the roof being separated from the 
chamber into which the fresh air should be admitted. In sunmier, the 
same apparatus which sends in warm air in winter would supply a con- 
stant breeze ; and if the temperature of the external air was too high, it 
might be cooled by jets of water from pipes in the air passages, or even by 
melting ice. 

To recapitulate, then, I propose to place the ceiling at such a height as 
to be within the limit of perceptibility, and thus strengthen the voice ; to 
destroy reverberation between the ceiling and the floor by a thick carpet 
on the latter ; to prevent echoes from the walls, by drapery ; from the 
chairs and desks, by cushioning or covering them ; to keep out extraneous 
sounds, by making the room an interior apartment, lighted only from 
above ; to secure a tranquil atmosphere, uniform in its density and refrac- 
tion of sound, by excluding all currents of hot or cold air ; to secure a 
constant supply of pure air at the temperature desired for the room by 
mechanical means, introducing the air through all parts of the ceiling, and 
taking it out through all parts of the floor— thus also to remove dust ; to 
prevent all interference with ventilation by the lights at night, by placing 
them outside the room, above the sky- lights. 

ON THE PRESENT STATE OF OUR KNOWLEDGE OF RADIANT 

HEAT. 

At the British Association, 1854, Professor Powell presented a report of 
the above subject, supplementary to his former, read in 1832 and 1840. It 
consisted, in the first instance, of some preliminary remarks on the con- 
fusion introduced into the subject from the neglect of those welj- marked 
distinctions which the author had long ago dwelt upon between the differ- 
ent species of rays, all included under the common name of x'adiant heat, 
but which had been shown to be materially different in their natiire and 
properties. He then adverted to the theory by which all those different 
kinds of effects are ascribed to the absorptidn of rays emanating from hot 
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and lummcras bodies, and which are all produced in the same manner, viz., 
by undtUcUumat but of different lengths, — thoee of the greatest lengths 
having a heating, but not .an illuminating, power ;^tho8e of less lengths a 
lumiuiferous property also ; — those of still less lengths, little heating, but 
higher chemical power. The arguments of M. Mellon! were specially 
dwelt upon ; as also the striking confirmation derired from certain calcu- 
lations founded on the ware theory, which assigned a Umit to all refrac- 
tion, according closely with that found experimentally for heat in rock 

In the discussion which followed. Prof. Stevelly begged to ask Prof. 
Powell and Prof. Thompson how, in their opinion, the expansion of 
bodies by increased extent of the vibrations or on the Dynamical theory 
increased heat was to be reconciled with the well-known fact, that four 
substances — water, antimony, cast-iron and bismuth — were known to 
expand in the process of cooling. Prof. Powell replied, that these cases 
alluded to by Prof. SteveUy constituted a difficulty in any known theory 
of heat, and were therefore not more adverse to the Dynamical theory than 
to any other. Prof. Thomson said, that besides those cases stated by Prot 
SteveUy being no greater difficulty in the Dynamic theory than in any 
other, that theory seemed to hold out a hope of explaining these anoma- 
lies. In his opinion, water while cooling, for instance, began at its maxi- 
mum density to approach that molecular arrangement which it fully and 
fixedly attained in the act of solidifying. Prof. SteveUy said he was not 
satisfied with the answer, that this was a difficulty in aU other theories as 
weU as in this, for a true theory must be at least reconcilable with aU 
weU-established facts ; and as he was nearly satisfied that this was a true 
theory, and as the facts he had stated were indisputable, he was sure the 
Section would feel grateful to Prof. Thomson if he would explain. Sup- 
posing each molecide to have poles, he conceived those facts might meet a 
physical explanation by the Dynamical theory. Prof. Thomson, in an- 
swer to Prof. SteveUy's question, if the Dynamical theory of heat, on 
which the new theory of solar heat is founded, could explain the strange, 
almost anomalous, expansion which water exhibits before freezing, 
remarked that, since in the act of freezing water expands, it is certain that 
the polar condition which the particles assume fixedly when soUd is such 
that they keep one another farther asunder then than when turning about 
into all possible relative positions, as they probably do in their thermal 
motions when the mass is liquid and warm. It appears, then, v^y highly 
probable that, when the water is cooled towards the freezing point, the 
energy of these thermal motions is diminished, so that the excursions of 
the polar axes of the particles become confined to narrower and narrower 
Umits, and the axes of contiguous particles begin to affect or tend towards 
those relative positions into which they settle in freezing. This tendency 
would make the particles begin to keep one another farther asunder, or 
make the whole mass expand, even before it freezes, when its temperature 
is lowered below a certain limit, and would explain the fact that water 
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does expand as it is cooled below 39^ Fahr. After the mass is frozen, the 
thermal motions of or among its particles can scarcely be motions inyolv- 
ing any excursions of their polar axes ; and whatever they are» a diminution 
of them will again begin to produce the natural and ordinary effect of a 
diminution of what Sir Humphrey Davy has well called " repxdsive mo- 
tion ; ** that is, will allow the mass to contract. The Dynamical theory of 
heat, then, while it obviously shows the true reason of the natural and 
ordinary phenomenon of the contraction of a mass, whether fluid or solid, 
may consistently explain the contraction of liquid water as it is cooled 
down to 39°, its gradual expansion as it is cooled farther, its sudden ex- 
pansion in freezing, and the contraction which the solid ice experiences 
when the lowering of temperature is continued. 

Prof. Stokes addressed the Section with reference to a passage in the 
Keport. He remarked that there was one phenomenon relating to light 
which was strictly analogous to, if not identical with, (he himself believed 
identical with,) the gradual emission of radiant heat by a body which 
had been warmed by exposure to radiant heat : he alluded to phospho- 
rescence. This phenomenon was very intimately allied to another, exhib- 
ited by a -solution of sulphate of quinine, by glass colored by oxide of 
uranium, &c., which has been termed fluorescence. In the latter phenom- 
enon certainly the law appeared to be general, that the light emitted was 
of lower refrangibility than the rays aflecting the medium ; and the same 
appeared to be at least usually true in the case of phosphorescence. Dr. 
Draper had indeed stated that Canton's phosphorus was rendered luminous 
by the rays from incandescent lime after traversing a strong solution of 
bichromate of potash. Prof. Stckes stated that he had repeated this 
experiment, but had not obtained the same result, the rays in his own 
experiments having proved inefficient after traversing the solution. It 
seemed worthy of investigation to examine whether the heat emitted by a 
body which had been heated by rays of some particular refrangibility 
consisted, in all cases, exclusively of rays of lower refrangibility. Much 
progress, he conceived, would be made in our knowledge of the subject of 
radiant heat, if the absorbing power of several common substances, such 
as water, alum, &c., frequently employed in researches on heat, were 
determined ^r ectch degree of refrangibility of radiant dark heat in partic" 
ular. This determination would require, first, the formation of a pure 
heat spectrum ; second, the rendering in some manner its existence sensi- 
ble. The first would require the observer to be possessed of a prism and 
a lens of transparent rock salt. Although recent investigations had showUf 
as had been anticipated, that this substance was not perfectly transparent 
with respect to dark radiant heat, yet, of all soUd or liquid substances 
hitherto examined, it was by far the most nearly transparent. The most 
hopeful direction in which to look for ready means of rendering sensible 
th e presence of rays of low refrangibility seemed to be their chemical 
effects. If some of those who were skilled in photography would turn 
their attention in this direction, we might soon be in poeeession of very 
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Bensitiye preparations, by means of which the absorbing power of Tarions 
media with respect to these rays might be determined by merely inter- 
posing, any where in the path of the rays, a plate of the substance to be 
examined. 

ON THE SURFACE TEMPERATURE AND GREAT CURRENTS OF THE 
NORTH ATLANTIC AND NORTHERN OCEANS. 

The following communication was read before the last meeting of the 
British Association by Br. Scoresby. The observations generalized upon 
by the author had been derived from the temperature of the ocean, chiefly 
at the surface, and made in the Greenland Sea, the North Sea, and a 
considerable belt across the North Atlantic, during a series of passages 
chiefly by sailing vessels between England and New York. Dr. Scoresby 
directed the present attention of the Section to the observations made in 
the last of these localities. Of the passages just noted, sixteen in number, 
four were performed by the author, and twelve by an American navigator, 
Cap't. J. C. Delano, an accurate scientific observer. The observations on 
Surface Temperature discussed amount to 1153, gatliered from about 1400. 
Usually Capt. Delano recorded six observations each day during the voy- 
age, at intervals of four hours. Seven of the passages were made in the 
spring of the year, — two in the summer, — one in autumn, — and three in 
winter. Taking the middle day of each passage, the mean day at sea was 
found to be May 18th or 19th, — a day fortunately coincident in singular 
nearness with the probable time of the mean annual oceanic temperature. 
The author had laid down the tracks of the ship in each of the voyages on 
a chart of Mercator*s projection, and the principal observations on Surface 
Temperature were marked in their respective places. The observations 
were then tabidated for meridians of 2° in breadth, from Cape Clear, lon- 
gitude 10° W., to the eastern point of Long Island, longitude 72° W., 
embracing a belt of the average breadth of 220 miles, or a stretch of about 
2600 miles across the Atlantic. The results were the following: 1. High- 
est Surftice Temperature northward of latitude 40°, 74® ; lowest 32° ; - 
range 39°. 2. Mean Surface Temperature, as derived from the means of 
each meridional section, 56°, whilst the mean atmospheric temperature for 
the corresponding period was 54°. 2. 3. Hange of Surface Temperature 
within each meridional section of 2°, 8^° at the lowest, being in longitude 
20-22° W., and at the greatest 36°, being within the meridian of 62-64° 
W. 4. Up to longitude 40° the Surface Temperature never descended 
below 50** ; the average lowest of the sixteen meridional sections being 
51°.88, and the average range 11°.3. 5. In the succeeding fifteen sections* 
where the lowest temperature was 32°, the average lowest was 37°.l, and 
the average range 29°. 7. This remarkable difference in the temperature 
of the eastern and western halves of the Atlantic passage, the author said, 
was conclusively indicative of great ocean currents, yielding a mean 
depression of the lowest meridional temperature from 5I°.88 to 37°. 1» or 
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14^.8, and producing a mean range of the extreme of temperature on the 
western side of almost thrice the amount of the extremes on the eastern 
side, or, more strictly, in the proportion 'of 29°.7 to 11°.3. The author 
drew attention to a diagram in which he had laid down along the entire 
belt curves showing the whole^range of the lowest depressions of tempera- 
ture and highest elevation, with the means at each longitude distinguished 
by diiferent shading, and pointed out how the inspection of this, as well as 
of the tabulated results, affords striking indications of the two great cur- 
rents, one descending from the Polar, the other ascending from the Tropi- 
cal regions, with their characteristic changes of cold and heat. The 
author then proceeded to draw conclusions, showing that sometimes the 
cold current from the north plunged beneath the warmer current from the 
south. Sometimes they divided, — the colder keeping in shore along the 
American coast, the other keeping out, and forming the main Gulf-stream. 
Sometimes where they met they interlaced in alternating stripes of hot 
and cold water ; sometimes their meeting caused a deflection, — as where 
one branch of the Gulf-stream was sent down to the south-east of Europe 
and north of Africa, and another branch sent up past the British Islands 
to Norway and Scandinavia, by the Polar current setting down to the east 
of Newfoundland. The author next proceeded to consider the uses in the 
economy of Nature of these great oceanic currents. The first that he 
noticed was the equalizing and ameliorating influence which they exercised 
on the temperature of many countries. Of this he gave several examples. 
Thus, our own country, though usually spoken of as a very variable cli- 
mate, was subject to far less variations of range of temperature than msiny 
others in similar latitudes, — which was chiefly from the general influence 
of the northern branch of the Gulf-stream setting up past these islands. 
He had himself, on one occasion, in the month of November, known the 
temperature to rise no less than 52° in forty- eight hours, having previ- 
ously descended in a very few days through a still greater range ; while in 
these countries the extensive range between mean summer and winter 
temperature scarcely in any instance exceeds 27°, and in many places does 
not amount to nearly as much. Another advantage derived from these 
currents, was a reciprocation of the waters of high and low latitudes, 
thus tending to preserve a useful equalizing of the saltness of the waters, 
which otherwise, by evaporation in low latitudes, would soon become too 
salt to perform its intended functions. Next he pointed out their use in 
forming sand-banks, which became highly beneficial as extensive fields 
for the maintenance of various species of the finny tribes, as in the great 
banks of Newfoundland. Next, this commingling of the waters of several 
" regions tended to change and renew, from time to time, the soil of these 
banks, which, like manuring and working our fields, was found to be 
necessary for preserving these extensive pastures for the fish. Lastly, by 
bringing down from Polar regions the enormous masses of ice which, 
under the name of icebergs, were at times found to be setting down 
towards tropical regions, they tend at the same time to ameliorate the 

10 
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great heats of those regions, and to prevent the Polar regions from becom- 
ing blocked up with accumulating mountains of ice, which, but for this 
provision, would soon be pushed down as extensive glaciers, rendering 
whole tracts of our temperate zones uninhabitable wilds. 

PROTECTION AGAINST HAIL. 

The second volume of the works of Arago have called attention to 
several points in Meteorology. In the chapter which he devotes to the 
subject of hail, he states, that, in 1847, two small agricultural districts 
of Bourgogne had lost by hail crops to the value of a million and a 
half of francs. Certain of the proprietors from the neighborhood went 
to considt Arago on the means of protecting them from like disasters. 
Besting on the hypothesis of the electric origin of the hail, he suggested 
the discharge of the electricity of the clouds by balloons communicating 
by a metallic wire with the soil. These projects, however, were not car- 
ried out ; and in view of the doubts as to the electric origin of hail, he 
proposed to investigate the subject anew. He had not the time to bring 
out any results ; but he persisted in believing in the effectiveness of the 
method proposed. Another subject is discussed in this volume. Arago 
inquires whether the £ring of cannon can dissipate storms.' He cites 
sev^al cases in its favor, and others which seem to oppose it ; but he 
concludes by recommending it to his successors. Whilst Arago was pro- 
pounding these questions, a man not conversant in science, the poet Mery, 
was collecting facts supporting the view, and has since published his 
-results. In a remarkable pamphlet entitled *< Paris Futur,'' he con- 
cludes strongly on the efficaciousness of the firing of cannon in dissipating 
storms, and mentions numerous observations in support of it He says 
that his attention was called to the subject in 1828, while an assistant at 
the " Ecole de tir " of Vincennes. Having observed that there was never 
any rain on the morning of the exercise of firing, he was led to examine 
the annals of military and revolutionary science, and he found there, as 
he says, facts which justified the expressions which became common, such 
as <* Le soleil d'Austerliz," ** Le soleil de Juillet," upon the morning of 
the revolution of July, and he concluded by proposing to construct around 
Paris 12 towers of great height, which he calls << tours imbrifuges," 
(imbrifugal towers,) each carrying 100 cannons, which should be dis- 
charged into the air on the approach of a storm. 

About this time an incident occurred, which in no ways confirmed the 
truth of M. Mery*8 theory. The I4th of August was a fine day. On the 
15th, ihefcte of the Empire, the sun shone out, the cannon thundered all 
day long, fire- works and illuminations were blazing from 9 o'clock in the 
evening. Every thing conspired to verify the hypothesis of M. Mery, and 
chase away storms for a long time. But towards 11 in the evening a tor- 
rent of rain burst upon Paris, in spite of the pretended influence of the 
discharge of cannon, and gave an occasion for the mobile Gallic mind to 
turn its attentioif in other directions. — Pari* Cor, of SiUiman't Journal. 
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ON THE PEPENDENCB OF THE CHEMICAL PROPERTIES OF COM- 
POUNDS UPON THE ELECTRICAL CHARACTER OF THEIR CON* 
STITUENTS. 

The following is an abstract of a lecture recently delivered before the 
Boyal Institution, (London,) by Mr. Frankland, on the above subject : — 

The lecturer first directed attention to the remarkable continuity and , 
correlation of the natural forces, owing to which, the philosopher seeking 
to eliminate the effects legitim|tely due to each frequently experienced 
the greatest difficulty in separating the true results of a. single force from 
the cognate influence of other forces. Such difficulties were more 
especially encountered in the manifestations of the chemical force or 
chemical affinity, which rarely or never acted singly and alone, but was 
constantly accompanied, modified, and controlled by collateral forces, which 
alternately exalted, depressed, or altogether inverted it. The -powerful 
influence of cohesion and heat especially attracted the attention of Ber- 
thollet, and so impressed that profound philosopher with their potency as 
to lead him to ignore completely the existence of a separate chemical force. 
Notwithstanding the otherwise singularly ingenious and sound conclusions 
of this chemist, the lecturer believed that later researches had demon- 
strated the total denial of a distinct chemical force to be untenable. The 
influence of electricity upon chemical affinity was, perhaps, even still 
greater than that of cohesion or heat ; the most powerful combinations 
being broken up by this agent, if its operations were favored by the two 
conditions — mobility of particles, (fluidity,) and conductibility of the 
electric current. The phenomenon of the evolution of the separate 
elements of a binary compound, at the opposite poles of the decomposing 
cell, was one of the most remarkable attending the resolution of com- 
pounds into their elements by the electrical force. This forced upon 
philosophers the conclusion, that such elements were oppositely electrified. 
Davy was the first to seize upon these facts and model them into an electro- 
chemical theory, which, notwithstanding its defects, was at least as soundly 
philosophical as those which succeeded it. Davy supposed that the 
elements in their uncombined condition did not contain free electricity, but 
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that by contact they became excited. Thus, a particle of sulphur became 
negative when placed in contact with a particle of copper, which last was 
simultaneously rendered positive : the application of heat intensified the 
charge, until at a certain point the tension of the two electricities became 
so high that they suddenly re- combined, carrying with them the molecules 
of copper and sulphur^ which were thus intimately mingled, whilst evolu- 
tion of heat and h'ght resulted from the combination of the two electrici- 
ties. Ampere and Berzelius subsequently attempted to remove some of 
the difficulties which were encountered in endeavoring to make Davy's 
theory embrase all chemical phenomena. Ampere considered each element 
to be permanently endowed with a definite amount of one or the other 
electricity, being thus invariably either electro- positive or electro-negative 
to an extent dependent upon the intensity of the charge. Such a naturally 
charged molecule Ampere imagined to attract around it an atmosphere of 
the opposite electricity of corresponding intensity, and that, when two 
molecules oppositely charged were brought in contact, their atmospheres of 
electricity united, giving rise to the heat and light of chemical combination, 
whilst the original charge retained the attracting molecules in permanent 
union. Although this theory elucidated some points which Davy's view 
left unexplained, yet it would not be difficult to start several very serious 
objections to it : tl^e attempted removal of these gave rise to the electro- 
chemical theory of BerzeUus, who supposed that each element contained 
the two electricities, but that the one was more powerfully developed than 
the other, as in the case of a magnet, in which one pole, by being divided 
was apparently weaker than the other. In chemical combination, Ber- 
zelius imagined that one of the electricities of each element was dis- 
charged, pr9ducing the heat and light of chemical action, whilst the other 
was retained and served to hold the elements in combination. But 
these attempts of Ampdre and Berzelius to improve ~the theory of 
Davy succeeded perhaps less in perfecting our views of electro- chemical 
phenomena than in demonstrating the necessity for much further research 
before these phenomena could be satisfactorily interpreted ; for these theo- 
ries, in which different degrees of affinity were explained by differences in 
the degree of electrical excitement, have been proved radically defective by 
the remarkable discovery of Prof. Paraday, that compounds, whose ele- 
ments were united by the mos^ dissimilar degrees of affinity, required 
equal quantities of electric force for their decomposition. Such defects in 
the attempts to account for chemical phenomena by electrical agency led 
Dumas and other chemists to reject altogether the idea of electro-chemical 
combination. Dumas regarded a chemical compound as a group of mole- 
cules connected by a single force in a manner analogous to a planetary 
system, and the chemical character of a compound as dependent upon the 
position of the separate molecules, and not upon their individual character. 
This view would not have received such extensive adoption, nor been the 
parent of such numetous and brilliant discoveries in the organic portion of 
the science, if it had not contained a profound truth : nevertheless, the 
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lecturer conceived that the total abnegation of the influence of the electrical 
character of dements upon the chemical properties of their compounds 
implied by this theory of types, was directly opposed to many of the phe- 
nomena of chemical combination, which invariably revealed such a con- 
nection. The effect of successive additions of oxygen to an electro-positive 
element, in gradually weakening its basic, and consequently electro-posi- 
tive, qualities, and finally converting it into an acid, or electro-negative 
body, was well known in the case of manganese, iron, chromium, gold, 
&c., but the effects of the juxtaposition of two or more elements of similar 
electrical character had not hitherto been much studied. Granting the 
existence of an electrical charge associated with the molecules of matter, 
it was evident that such a union of atoms as that just mentioned would 
resemble two approximated globes similarly electrified. Now, the effect of 
the approximation of two such globes would be the intensification of the 
charge of each ; and, therefore, if there were any connection between 
electrical and chemical character, it would be exemplified by an increased 
energy of affinity under such circumstances. Examples of such an 
approximation of atoms of similar character were not wanting, even 
amongst inorganic bodies : thus the compounds of chlorine with oxygen 
were remarkable instances of the union of like atoms ; and we bee in 
several of them the truth of the foregoing proposition fully borne out. 
Hypochlorus, chlorus, and chloric acids, were all distinguished by the 
intense energy of their affinities, and contrasted strongly with the com- 
pounds of oxygen or chlorine with electro-positive elements. The 
compounds of phosphorus with hydrogen also exemplified the same effect. 
Phosphorus, though usually regarded as an electro-negative body, was yet 
far more closely associated in its general character with the metals than 
with the metalloids ; we were, therefore, entitled to regard a compound 
of this element with hydrogen as a juxtaposition of two similarly electri- 
fied atoms. Now, two of the compounds of phosphorus with hydrogen, 
viz., bin-hydride and ter-hydride of phosphorus, were remarkable for the 
intensity of their affinities, the one being spontaneously infl&mmable, and 
the other merely requiring a diminution of pressure, when mixed with 
atmospheric air or oxygen, to determine its combustion. But the influence 
of the electrical character of elements upon the chemical properties of their 
compounds was, perhaps, most strikingly seen in the behavior of the 
organo-metalUc bodies, nearly all of which had only recentiy been dis- 
covered. Most of these bodies, which, in their isolated condition, consisted 
of two or more similarly electrified atoms, were distinguished by an intensity 
of affinity which was quite foreign to their proximate, or even elementary, 
constituents. Zinc and methyl, for instance, were neither of them dis- 
tinguished for any remarkable enef gy of affinity in their free state ; but 
united, as zinc-methylium, they formed a compound, whose combining 
energy siirpassed that of all known bodies ; and this behavior was shared 
in, also, by the corresponding compounds of zinc with ethyl and amyl. In 
cacodyl, stanethylium, stibethylium, and the new compounds of arsenic 
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with ethyl, we had additional and striking evidence of the same law ; for 
the affinities of arsenic, tin, and antimony, were, in these compounds, 
exalted in a most remarkable manner by the approximation of similarly 
electrified atoms. These examples seemed to prove clearly the great 
influence of the electrical character of elements upon the chemical proper- 
ties of their compounds ; but further study of the subject also revealed 
the paramount influence of molecular structure, which modified and con- 
trolled the effects of electrical character, and limited all affinity, however 
heightened by electric induction. 

ON CHEMICAL AFFINITY AMONG SUBSTANCES IN SOLUTION. 

The following is an abstract of a paper read before the Boyal Institu- 
tion by Dr. J. H. Gladstone : — 

Attention was first directed to the doctrine of Bergmann, that when a 
decomposition takes place by means of the greater electro attraction of a 
third body, that decomposition is complete. In opposition to this, Ber- 
thollet contended, that in all such cases of composition, dr decomposition, 
there takes place a partition of the base, or subject of the combination, 
between the two bodies whose actions are opjxwed ; and that the propor- 
tions of this partition are determined, not solely by the difference of energy 
in the affinities, but also by the difference of the quantities of the bodies — 
by their physical condition — and by that of the combination capable of 
being generated. Several experiments were made to show how easily 
elective affinity was affected by circumstances. Thus ammonia will dis- 
place alumina from a solution of the sulphate ; but, on the other hand, 
alumina wiU displace ammonia when heated with the solid sidphate of 
that volatile base ; whilst if solutions of chloride of aluminum and sul- 
phate of ammonia be mixed and evaporated, crystals of the double 
sidphate ammonia alum will appear. So great is the influence exerted by 
these various circumstances that some have doubted whether there be a 
true elective affinity ; but, after making every allowance for known causes, 
tliere is still a residuary phenomena to which. that name is the most appro- 
priate. Allowing then, with Bergmann, that relative degrees of affinity 
exist, the question arises, Is Berthollet's law also correct ? It is difficult to 
arrive at a satisfactory answer, since it is almost impossible to eliminate 
other influences. Several reaction's, however, were mentioned as tending 
to show that there is some truth in the law : — for instance, the solution of 
gold in hydrochloric acid upon the addition of nitrate of potash. The 
experiments of Bunsen on mixtures of carbonic oxide and hydrogen 
exploded with a quantity of oxygen insufficient for complete combustion ; 
and those of Debus, on the precipitation of mixed hydrates of lime and 
baryta by carbonic acid, were explained ; as also the remarkable fact, 
noticed by both, that the resulting products were always in certain atomic 
proportions to one another. But in both these cases, the first products of 
the chemical action are removed at once from the field : it is quite another 
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case when they remain free to act and react on one another. Bupposing 
they all remain in solution, the requisite is fulfilled ; .but how are we to 
know what has then taken place ? Malaguti thought to obtain an indica- 
tion of tliis by mixing the aqueous solutions of two salts, one of which is 
soluble in alcohol, and the other is insoluble, and then pouring them into 
very ^ strong alcohol, and analyzing the salts immediately thrown down. 
His results are tabulated ; they are valuable, but to some extent open to 
objection, on account of the disturbing influence of the alcohol. The 
lecturer then proceeded to describe his own endeavors to arrive at a knowl- 
edge of the intimate constitution of a mixture of salts in solution by 
observing their physical properties, especially color. If solutions of one 
equivalent of nitrate of iron, and a triple equivalent of sulphocyanide of 
potassium, be mixed, a blood-red color results, owing to the formation of 
sulphocyanide of the sesquioxide of iron. The question arises. Has all 
the iron left the nitric acid to unite itself with the sulphocyanogen ? It 
has not ; for, on the addition of equivalent after equivalent of sulpho- 
cyanide of potassium, a deeper red is constantly obtained. The arrange- 
ment by which this deepening of coloi: was quantitatively determined was 
explained, and imitated on the lecture table. The result was, that, even up 
to 375 equivalents, a regular increase was observed to take place more 
rapidly at first than afterwards, which was exhibited to the eye by the 
results being projected as a curve. A^ain : as, in. the mixture of equal 
equivalents of the two salts, some iron still remains in combination with 
the nitric acid, a portion of the potassium must still remam united to the 
sulphocyanogen. Accordingly, the addition of more iron salt also gives a 
deeper color. The curve expressing the results of this experiment was a 
regular continuation of the ciirve formerly mentioned; and neither of 
them exhibited any of those sudden transitions which the experiments of 
Bunsen and Debus present. Various experiments were then performed, 
showing the alteration in the resulting color upon any change of any of 
the elements in the primary experiment ; for instance, the substitution of 
other acids for the nitric acid, or of other bases for the potash. On the 
addition of a colorless salt to a colored one, there results a diminution of 
the color greater than the mere dilution would have produced, as was 
exemplified in the cases of the red sulphocyanide of iron mixed with 
sulphate of potash, and of the scarlet bromide of gold mixed with chloride 
of potassium. The lecturer accordingly drew the conclusion, that, when 
two salts mix without precipitation or volatilization, the acids and bases 
frequently, if not universally, arrange themselves according to some defi- 
nite proportion, and that this depends on the relative quantity of the 
two salts, as well as upon the proper affinities of the substances composing 
them. He was unable then to enter upon the influence of heat, or of 
dilution in certain cases, or to add any remarks connected with double 
salts, or with other metals, or upon certain practical applications of these 
views in chemical and physiological science. The fact that we very fre- 
quently find the double decomposition of a salt to be complete, the whole 
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of one of its constituents being precipitated, was shown to be easily 
explained on thejprinciples of BerthoUet. Thus, for instance, when chro- 
mate of potash and nitrate of silver are mixed, at the first moment a 
division will take place, producing four salts ; but one of these, the chro- 
mate of silver, is thrown down at once as a precipitate, and thus put out 
of the field of action. Another division of the acids with the bases must 
take place, producing of course more of the insoluble chromate ; and so on, 
till at length the whole of the silver is removed. And that this is really 
what does take place, is rendered almost certain by the fact that wherever 
by an interchange of acids and bases a precipitate can be produced, that 
precipitate does form ; and if the substance be perfectly insoluble, the 
whole is thrown down ; this occurring in opposition to all rules of ** affin- 
ity," and to all tables that Bergmann, or any other chemist, ever did or 
could construct. The volatility of one of the products acts in the same 
manner as insolubility, as is exemplified in the decomposition of carbonates 
by any other acid. Crystallization also is but another phase of the same 
phenomenon. An experiment was exhibited in illustration of this. 
Dilute solutions of nitrate of lime and sulphate of soda ^ere mixed at the 
ordinary temperature without producing any separation of solid matter ; 
but they were so proportioned that, upon heating the mixture, the crystal- 
lization of some sulphate of lime was determined ; and when once thi^ 
had commenced, it progressed rapidly, resembling in that respect the 
ordinary phenomena of precipitation. If in a double decomposition a far 
larger quantity of a sparingly soluble salt be product at the first moment 
than the water can dissolve, the crystals will be formed rapidly, and will 
accordingly be very small in size ; but should there be formed at once 
only just sufficient to determine a separation in the solid form, the crystals 
will grow gradually, and will often attain a large size. This was exem- 
plified on the mixture of nitrate of silver with the sulphates of copper and 
of potash respectively. It is possible that the law of BerthoUet may not 
be universally applicable ; yet the present advanced state of science shows 
that not only is there, as Bergmann insisted, a true chemical affinity, — that 
is, a preference of one substance to combine with a certain other substance 
instead of a third, — but, in a great number of instances at least, this sub- 
stance will combine with both according to certain proportions, whenever 
the whole of the affinities can be brought into play at the same time. 

^ ON OSMOTIC FORCE. 

The following is an abstract of the Bakerian lecture on the above subject, 
delivered before the Royal Society by Prof. Graham : — 

This name was applied to the power by wliich liquids are impelled 
through moist membrane and other porous septa in experiments of endos- 
mose and exosmose. It was shown that, with a solution of salt on one side 
of the porous septum, and pure water on the other side, (the condition of 
the osmometer of Dutrochet when filled with a saline solution and im- 
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mersed in water,) the passage of the salt outward is entirely by diffusion^ 
and that a thih membrane does not sensibly impede that molecular process. 
The movement is confined to -the liquid salt particles, and does not influ- 
ence the water holding them in solution, which is entirely passive : it 
requires no further explanation. The flow of water inwards, on the other 
hand, affects sensible masses of fluid, and is the only one of the movements 
which can be correctly described as a current. It is osmose and the work 
of the osmotic force to be discassed. As diffusion is always a double 
movement, — while salt diffuses out, a certain quantity of water necessarily 
diffuses in at the same time, in exchange, — diffusibility might be imagined 
to be the osmotic force. But the water introduced into the osmometer in 
this way has always a definite relation to the quantity of salt which es- 
capes, and can scarcely rise in any case above four or six times the weight 
of salt ; while the water entering the osmometer often exceeds the salt, 
leaving it at least one hundred times : diffusion, therefore, is quite insuf- 
ficient to account for the water current. The theory which refers osmos€ 
to capillarity appears to have no better foundation. The great inequality 
of ascension assumed among aqueous fluids is found not to exist when 
their capillarity is correctly observed, and many of* the saline solutions 
which give rise to the highest osmose are indistinguishable in ascension 
from pure water itself. Two series of experiments on osmose - were 
described : the first series made with the use cf porous mineral septa, and 
the second series with animal membrane. The earthen- ware osmometer 
consisted of the porous cylinder employed in voltaic batteries, about five 
inches in depth, surmounted by an open glass tube 0.6 inch in diameter, 
attached to the mouth of the cylinder by means of a cup of gutta percha. 
In conducting an experiinent, the cylinder was filled with any saline solu- 
tion to the base of the glass tube, and immediately placed in a large jar of 
distilled water; and as the fluid within the instrument rose in the tube, dur- 
ing the experiibent, water was added to the jar so as to prevent inequality 
of hydrostatic pressure. The rise (or fall) of liquid in the tube was highly 
uniform, as observed from hour to hour, and the experiment was generally 
terminated in five hours. From experiments made on solutions of every 
variety of soluble substances, it appeared that the rise or osmose is quite 
insignificant with neutral organic substances in general, such as sugar, 
alcohol, urea, tannin, &c. ; so also with neutral salts of the earths and 
ordinary metals, and with chloride of sodium and potassium, nitrates of 
potash and soda, and chloride of mercury. A more sensible but still very 
moderate osmose is exhibited by hydrochloric, nitric, acetic, sulphurous, 
citric and tartaric acids. These are surpassed by the stronger mineral 
acids, such as sulphuric and phosphoric acid and sulphate of potash ; which 
are again exceeded by salts of potash and soda, possessing either a decided 
acid or alkaline reaction, such as binoxalate of potash, phosphate of soda, 
and carbonates of potash and soda. The highly osmotic substances were 
also found to act with most advantage in smiUl proportions, producing 
in general the largest osmose in the proportion of one-quarter per cent, of 

10 ♦ 
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salt dissolved. Osmose is, indeed, eminently the phenomenon of weak 
solutions. The same substances are likewise always chemically active 
bodies, and possess afhnities which enable them to act upon the material of 
the earthen- ware septum. Lime and alumina were accordingly always 
found in solution after osmose, and the corrosion of the septum appeared 
to be a necessary condition of the flow. Septa of other materials, such as 
pure carbonate of lime, gypsum, compressed charcoal, and tanned sole- 
leather, although not deficient in porosity, gave no osmose, apparently 
because they are not acted upon chemically by the saline solutions. Ca- 
pillarity alone was manifestly insufficient to produce the liquid movement, 
while the via motrix appeared to be chemical action. The electrical endos- 
mose of Forrett, which has lately been defined with great clearness by 
Weidemann, was believed to indicate the possession of a peculiar chemi- 
cal constitution by water while Uquid, or at least the capacity to assume 
t&iat constitution \%hen water is polarized and acting chemically upon other 
«ubstances. 

A large but variable number of atoms of water are associated together 
to form a liquid molecule of water, of which an individual atom of oxygen 
stands apart, formipg a negative or chlorous radical, while the whole 
remaining atoms together are constituted into a positive or basylous radi- 
cal ; whicKIast will contain an unbalanced equivalent of hydrogen giving 
the molecule basicity, as in the great proportion of organic radicals. Now, 
it is this voluminous basylous radical which travels in the electrical decom- 
position of pure water, and resolves itself into hydrogen gas and water at 
the negative pole, causing the accumulation of water observed there ; 
while the oxygen alone proceeds in the opposite direction to the positive 
pole. Attention was also called to the fact, that acids and alkalies, when 
in solution, are chemically combined with much water of hydration ; sul- 
phuric acid, for instance, evolving heat when tjie fiftieth equivalent of 
water is added to it. In the combination of such bodies, the disposal of 
the water is generally overlooked. Osmose was considered as depending 
upon such secondary results of combination ; that is, upon the large num- 
ber or voluminous proportions of the water molecules involved in such 
combinations. The porous septum is the means of bringing out and ren- 
dering visible, both in electrical and ordinary osmose, this liquid movement 
attending chemical combinations and decompositions. Although the 
nature and modus operandi of the chemical action producing osmose 
remain still very obscure, considerable light is thrown upon it in the 
application of septa of animal membrane. Ox bladder was found to 
acquire greatly increased activity, and also to act with much greater regu- 
larity, when first divested of its outer muscular coat Cotton calico also, 
impregnated with liquid albumen, and afterwards exposed to heat so as to 
coagulate that substance, was sufficiently impervious, and formed an excel- 
lent septum, resembling membrane in every respect. The osmometer was 
of the usual bulb-form, but the membrane was supported by a plate of 
perforated zinc, and the instrunient provided with a tube of considerable 
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diameter. The diameter of the tube being one-tenth of that of the mouth 
of the bulb or disk of membrane exposed to the fluids, a rise of liquid in 
the tube, amounting to 100 millimetres, indicated that as much water had 
permeated the membrane and entered the osmometer as would cover the 
whole surface of the membrane to the depth of one milllim^tre, or one- 
twenty-fifth part of an inch. Such millimetre divisions of the tube 
becoine degrees of osmose, which are of the same value in all instruments. 
Osmose in membrane presented many points of similarity to that in. 
earthen ware. The membrane is constantly undergoing decomposition, 
and its osmotic action is inexhaustible. Further, salts and other sub- 
stances capable of determining a large osmose are all chemically active 
substances, while the great mass of neutral monobasic salts of the metals, 
such as chloride of sodium, possess only a low degree of action, or are 
wholly inert. The active substances are also relatively most efficient in 
small proportions. When a solution of the proper kind is used, the 
osmose or passage of fluid proceeds with a :»^elocity wholly unprecedented 
in such experiment. The rise of liquid in the tube with a solution con- 
taining one-tenth per cent, of carbonate of potash in the osmometer was 
167 degrees or millimetres ; and with one per cent, of the same salt, 206 
degrees in five hours. With another membrane and stronger solution the 
rise was 863 millimetres, or upwards of 30 inches, in the same time ; and 
as much water therefore was impelled through the membrane as would 
cover its whole surface to a depth of 8.6 millimetres, or one- third of an 
inch. The chemical action must be different on the substance of the 
membrane at its inner and outer surfaces to induce osmose ; and according 
to the hypothetic view which accords best with the phenomenon, the 
action on the two sides is not unequal in degree only, but also difierent in 
kind. It appears as an alkaline action on the albuminous substance of 
the membrane at the inner surface, and as an acid action on the albumen 
at the outer surface. The most general empirical conclusion that can be 
drawn is, that the water always accumulates on the alkaline or basic side 
of the membrane. Hence, with an alkaline salt, such as carbonate or 
phosphate of soda, in the osmometer and water outside, th^ flow is inwards ; 
but with an acid in the osmometer, on the contrary, the flow is outwards, 
or there is negative osmose, the liquid then falling in the tube. In the last 
case, the water outside is basic when compared with the acid within, and 
the flow is therefore still towards, the base. The chloride of sodium, 
chloride of barium, chloride of magnesium, and similar neutral salts, are 
wholly indifferent, or appear only to act in a subordinate to some other 
active acid or basic substance, — which last may be present in the solution 
or membrane in the most minute quantity. Salts which admit of dividing 
into a basic subsalt and free acid exhibit an osmotic activity of the highest 
order. Such are the acetate and various other salts of alumina, iron and 
chromium, the protochloride of iron, chloride of copper and tin, chloride 
of copper, nitrate of lead, &c. The acid travels outwards by diffusion, 
superinducing a basic condition of the inner surface of the membrane and 
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an acid condition of the outer surface, the favorable condition of a high 
positive osmose. The bibasic salts of potash and soda again, sVich as the 
sulphate and tartrate of potash, although strictly neutral in properties, 
begin to exhibit a positive osmose, in consequence, it may be presumed, 
of their resolution into an acid supersalt and free alkaline base. 

It may appear to some that the chemical character which has been 
assigned to osmose takes away from the physiological interest of the sub- 
ject in so far as the decomposition of the membrane may appear to be 
incompatible with vital conditions, and that osmotic .movements must 
therefore be confined to dead matter; but such apprehensions are, it is 
believed, groundless, or at all events premature. All parts of living struc- 
tures are allowed to be in a state of incessant change of decomposition and 
renewal. The decomposition occurring in a living membrane while effect- 
ing osmotic propulsion may possibly, therefore, be of a reparable kind. In 
other respects chemical osmose appears to be an agency particularly 
adapted to- take part in the animal economy. It is seen that osmose is 
peculiarly excited by dilute saline solutions, such as the animal juices 
really are, and that the alkaline or acid property which these juices 
always possess is another most favorable condition for their action on 
membrane. The natural excitation of osmose in the substance of the 
membranes or cell- walls dividing such solutions seems, therefore, almost 
inevitable. In osmose there is, further, a remarkably direct substitution 
of one of the great forces of Nature by its equivalent in another force — the 
conversion, as it may be said, of chemical affinity into mechanical power. 
Now, what is more wanted in the theory of animal functions than a mech- 
anism for obtaining motive power from chemical decomposition as it occurs 
in the tissues ? In minute microscopic cells, the osmotic movements, being 
entirely dependent upon extent of surface, may attain the highest con- 
ceivable velocity. May it not be hoped therefore to find, in the osmotic 
injection of fluids, the deficient link which certainly intervenes between 
muscular movement and chemical decomposition? 

ON THE CONCENTRATION OF ALCOHOL IN SOMMERING's EXPER- 
IMENTS. 

Prof. Graham, before the British Association, stated that, when an open 
vessel is filled with a mixture of alcohol and water and exposed to the air, 
the alcohol goes off first and leaves the water ; bui" if, as in Sommering's 
experiments, a bladder be completely filled with dilute alcohol, the liquid 
will decrease in bulk, and the water pass through the membrane, leaving 
a much larger percentage of alcohol in the bladder. Dry membrane does 
not exhibit this phenomenon ; for a jar, the mouth of which is covered 
with dry bladder, allows the alcohol to escape first. The author believed 
that liquids diffuse mechanically, by a kind of repulsive force of the same 
nature as that exhibited by gases. When common salt is added to water 
in a jar, membrane tied over it, and immersed in a vessel conttlining pure 
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Water, diffusion takes place in q^iantity which has a relation to the per- 
centage of salt dissolved. Alcohol, however, exhibits an anomaly in this 
respect ; for the quantity of alcohol which diffused itself through the 
membrane, when 5 per cent, of alcohol was present in the liquid, was not 
increased when the percentage of alcohol was 10, 15, or 20. The phe- 
nomenon indicates a sifting or separating power to reside in membrane, 
and introduces a third element, in addition ^to diffusion and osmose, into 
the discussion of the permeability of membranous septa. The author 
believed that S6mmering*s experiment was an instance of arrested diffusion 
where more than 5 per cent, of alcohol was present. The action has some 
resemblance to the separating and secreting power of cells in the living 
organism, and may prove of great physiological interest, particularly if the 
action should be found to extend to albumen and other organic substances. 
Prof. Faraday considered the latter part of the paper exceedingly 
important, and expressed a wish that Prof. Graham would give his reasons 
for believing that liquids diffused, owing to a repulsion between the liquid 
particles. Might not the attraction of the surrounding medium be wholly 
or partly the cause ? In answer to this, Prof. Graham stated that the phe- 
nomena characteristic of gaseous diffusion might be explained by an 
attractive as well as a repulsive force. In the diffusion of liquids; the 
same analogies were observed, as also the same intensity of action. Prom 
a bottle containing solution of alum the sulphate of potash goes off first, 
and sulphate of alumina remains. Again : sulphurous acid and chloride 
of sodium may be boiled together, and no hydrocliloric acid is given off; 
but mix them in the diffusion vial, and hydrochloric acid is given off, 
whilst sulphite of soda remains. Experiments on this subject are being 
accumulated by the author, and he sees every reason to consider that, since 
gaseous diffusion can be most clearly explained by the repulsive view, 
liquid diffusion, so analogous to it, should be likewise expressed. 

RESEARCHES ON CHEMICAL AFFINITY. 

Marguerite, of Paris, has been engaged in some new experiments touch- 
ing the chemical affinities, and he revives the oft-debated question, which 
consists in defining and explaining the manner of grouping which the ele- 
ments of two salts, dissolved in the same liquid, will adopt. Every salt 
being formed of an acid element and a basic element, it may be asked 
whether, after the dissolution and the mixture of the elements, they retain 
their original association, or, if the mixture occasions a double dissolution, 
they axe more or less completely exchanged. When one of these possible 
combinations is insoluble, BerthoUet's law announces it will be formed, 
and experience shows it does form. If, for example, the experimenter dis- 
solves separately nitrate of lime and sulphate of potassa, the mixture of 
the two solutions will contain every thing that is necessary to form the 
nitrate of potassa and the sulphate of lime ; and as the latter is very lit- 
tle soluble, it will be precipitated in abandoning the other elements Which, 
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in the liquid, necessarily constitute themselves in the state of nitrate of po- 
tassa. But when the two salts primitively chosen do not bring to the 
mixture the elements of an insoluble composite, Berthollet's law ceases to 
be applicable, and a great deal of uncertsdnty prevails about the composition 
of the resulting dissolution. It is true, that in concentrating t^e liquid, 
and crystallizing it, the least soluble of the four possible combinations ap- 
pears ; but as, acting in this way, we return to BerthoUet's law, we can 
deduce no conclusion relative to what remains in the liquid before the 
crystallization. M. Marguerite holds that in this case the four combina- 
tions coexist, and he lays down, parallel with BerthoUet's law, this prin- 
ciple : When by the mixture of two salts, which have satisfied the law of 
insolubility, a salt may be formed more soluble than the least soluble of 
them, the action of water determines its formation within certain limits. 
It is, consequently, the affinity of the dissolvent, or the force of solubility, 
which groups the elements, according to its tendency to form a combina- 
tion more soluble than the least soluble. 

ON THE EXTRACTION OF METALS BY MEANS OF THE BATTERY. 

In the course of his researches on the electrolysis of metallic combina- 
tions. Professor Bunsen was led to determine the causes which most 
influence the separation of the metal. These causes are two in number, 
the principal of which is owing to what he calls the density of the current ; 
the other cause dwells in the greater or less concentration of the electrolyte 
or liquid to be decomposed. The maximum of effect is obtained with the 
most dense fluid and the most concentrated solution. The word density ^ 
applied to a force, necessarily excludes the idea of weight or volume. 
Professor Bunsen means, by this word, the concentration to a single i>oint 
of the electrical undulations, in a manner analogous to the concentration 
of luminous or calorific rays in the focus of a concave mirror. 

Let us take, for example, a charcoal crucible, in commimication with 
the positive pole of the battery, and place in it a small capsule of glazed 
porcelain containing the liquid to be decomposed ; the space between the 
crucible and the capsule is fllled with hydrochloric acid, and the liquid of 
the small capsule is put in communication with the battery by means of a 
thin sheet or wire of platinum. The current is then established between 
a large surface, the charcoal crucible, and a fin/e platinum wire, in wliich 
it is concentrated ; the effects are added in this direction, and the fluid 
becomes capable of overcoming affinities which have hitherto resisted 
powerful batteries. The apparatus described is placed in a porcelain 
crucible, which is kept warm in a sand bath. Chromium and manganium 
are thus separated with the greater facility from their chloruretted solu- 
tions, provided that the negative pole is very small and the saline solution 
very concentrated ; if not, we may, at will, obtain hydrogen, peroxide or 
protoxide of chromium, or chromoso-chromic oxide. When the galvanic 
depo3it is formed only of these oxides, it is sufficient to add solid mono- 
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chloride of cliromium to obtain metallic chromium. In this state the 
chrome is chemically pure ; it presents the appearance of iron, but it is 
less alterable by humid air. Heated in the air, it is converted into sesqui- 
oxide. It resists nitric acid eyen when boiling. The density of galvanic 
chromium coincides with the density deduced from the atomic volumes, 
and does not differ much from the known density. These facts regard 
only the metal prepared with one of the modifications of chloride of 
chromium ; they leave completely undecided the question as to whether 
the chromium of the green chloride is identical with that of the blue.' 
Professor Bunsen intends to study this point.. On diminishing the current, 
the metal ceases to be deposited, and in its place appears a black powder, 
not crystalline, anhydrous, formed of protoxide and sesquioxide of chro- 
mium. Professor Bunsen obtained sheets of chromium of more than 
60 square millimetres' surface ; these sheets were friable, and presented a 
perfect polish on the side which had been in contact with the platinum. 
Manganium was obtained in the same manner. The learned chemist of 
Heidelberg thus prepared very friable plates of more than a 100 square 
millimetres' surface ; these plates were oxidized in humid air almost as 
readily as potassium. 

To reduce barium and calcium, a greater density of current is required. 
These metals are taken in the state of chloride, reduced to concentrated 
solution, and acidulated with hydrochloric acid. The boiling liquid is 
poured into the polished porcelain capsule, and an amalgameter platinum 
wire, communicating with the battery, is introduced. Calcium is deposited 
on the platinum wire as a gray layer, which is easily detached, and contains 
a little mercury. In presence of water or humid air, this amalgam of 
calcium oxidizes rapidly ^dth disengagement of hydrogen ; it burns with 
brilliancy when heated. 

The precipitation of the calcium is effected only with difficulty ; in 
consequence of its oxidizability, this metal is converted into lime, which 
covers the electrode, and intercepts the current. To obtain an appreciable 
quantity of this product, we can do nothing better than frequently remove 
the quite dry gray layer, and amalgamate again the platinum wire before 
returning it into the chloride. 

Barium is more easily extracted; chloride of barium, in powder, is 
reduced into a paste by means of water acidulated with hydrochloric acid ; 
it is heated to 212° in a water bath, and the current is established. The 
amalgam of barium which is thus produced is solid, of a silvery white, 
and very crystalline. Exposed to humid air, it becomes heated, and is 
converted into hydrate of baryta. Placed in a charcoal boat, and heated 
in a current of hydrogen, it abandons the mercury, and the residue is 
composed of porous barium, presenting here and there brilliant metallic 
'paxticles.-^ Poyffendoi'ff* 8 Annalen, 
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ON TWO PROCESSES FOR THE PREPARATION OF ALUMINUM AND 
A NEW FORM OF SILICIUM, BY M. DEVILLE. 

Aluminum, says M. Deville, in a recent report to the French Academy, 
of which the most common clays contain about 26 per cent, of their 
weight, is eminently suited to become a commonly used metal. I have 
not hitherto published the methods which I have used to produce it, for 
they required to be confirmed by additional experiments. I will now, 
however, state, that ell I aitnounced at first has been confirmed since I 
have been able^ to procure larger quantities of aluminum. The medals 
which I have had struck, and the plates which I now'present to the Acad- 
emy, have suffered no alteration from the air ; some small ingots have been 
constantly handled for months without losing their brilliancy. In fact, 
this substance is so completely inoxidizable that it resists the action of the 
air in a muffle heated to the temperature at which gold is assayed ; lead 
burns and litharge melts at a heat which takes no effect upon aluminum. 
If this metal were alloyed by lead, it evidently might be cupelled. 

Aluminum conducts electricity eight times better than iron ; conse- 
quently as well as, if not better than, silver. The place which should 
be given to aluminum among metals, according to the principle of M. 
Tli6nard's classification, should remove it from magnesium, zinc and man- 
ganese, where it now is.* It must form the type of a very natural group, 
composed besides itself of chromium, iron, nickel and cobalt. They have 
one character in common, to which I attach the greatest importance in a 
theoretical point of view — they are unattackable by weak or concentrated 
nitric "acid, in the presence of which they become passive* This passive^ 
ness, very powerful in aluminum and chromium, whose protoxides (if 
aluminum possesses any) have an ephemeral existence, is only mani- 
fested by iron when in concentrated nitric acid, in which the production 
of protoxide is impossible. It is only seen very weakly in nickel and 
cobalt, whose sesquioxides are unstable and difficult of combination. The 
two metals lead to manganese. 

Aluminum, like iron, cannot be alloyed with mercury, and scarcely 
takes the least trace of lead. It gives, with copper light, very hard and very 
white alloys, even where there is 25 per cent, of copper in the mixture. 
It is characterized by forming with charcoal, and especially with silicium, . 
a gray, granular and brittle casting, crystallizable with the greatest facility. 
When broken it forms angles, which appear to be right angles. When 
this mixture is attacked by hydrochloric acid, the odor of the hydrogen 
indicates the presence of charcoal. But what it especially contains is si- 
licium, which separates from it in a pure state when we prolong the action 

*Zlnc should be placed with magneslam. In the first place, zinc decomposes water at 
212 deg. F. ; then, contrary to the general opinion, pure oxide of zinc Is irreducible by 
hydrogen, in the midst of which it volatilizes, forming artificial cadmia, an asaemblag* 
of crystals in which may bo perceived the rhombohedral form of oxide of zinc. 
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of concentrated, boiling hydrochloric acid. It appears to me evident that 
silicium exists in aluminum castings in the same state as carbon in gray 
cast iron, a state as yet but little understood, but which my researches in 
aluminum will enable me, I hope, to elucidate in some degree. 

This silicium is in brilliant metallic plates, similar to platinum, and 
under this form it differs considerably from the silicium of Berzelius. 
However, I do not think that this silicium is the real metal ; on the con- 
trary, I think that this new form of silicium is to ordinary silicium what 
graphite is to charcoal. This body possesses, with a more complete unal- 
terability, all the chemical properties which Berzelius attributes to the residue 
of the incomplete combustion of ordinary silicium. Thus, to give an idea of 
this indifference to the action of the most powerffil re-agents, I will men- 
tion, that the new silicium has been heated to whiteness, without changing 
its weight, in a current of pure oxygen ; that it resisted the action of 
hydrofluoric acid, and only dissolved in a sort of aqua regia, formed of 
hydrofluoric acid and nitric acid. Potaaaa fusa transformed it into silicia, 
but the operation took a very long time. It conduct^ electricity like 
graphite. 

The aluminiun castings from which I extracted the silicium contained 
more than 10 per cent. It appears that, for the preparation of this casting,^ 
the silicium must be in a nascent state at the moment of combination ; for 
aluminum, melted in an earthem crucible, attacks the sides, frees the sili- 
cium, but does not unite with it : * the metal preserves all its malleability, 
and a chocolate-colored powder is found in the crucible, which is nearly 
identical with the silicium of BerzeUus. We shall see, farther on, that 
this casting is the flrst product which results from the action of the bat- 
tery on chloride of aluminum aild chloride of silicium, which always 
exist together in the impure matters which are subjected to decomposition. 

I shall only give in this communication two methods of operating ; the 
two which I know well, and have often employed. 

let. Process with Sodium, — Take a large glass tube of three or four cen-^ 
timeters in diameter, introduce into it 200 or 300 grms. of chloride of alu- 
ndnum, which are well isolated between two plugs of asbestos. By one 
extremity of the tube, dry, pure hydrogen is introduced. Heat the chlo- 
ride of aluminum in this current of gas with charcoal, so as to drive out 
the hydrochloric acid, chloride of silicium and chloride of sulphur, with 
which it is always impregnated. Then introduce into the tube some boats 
as large as possible, containing each a few grms. of sodium crushed 
between two sheets of very dry blotting paper. The tube being full of 
hydrogen, the sodium is melted* and the chloride of aluminum is heated ; 
it distils and decomposes with an incandescence which can be moderated, 
and even prevented, if desired. The operation is terminated when all the 
sodium has disappeared, and tlie chloride of sodium formed has absorbed 
sufficient chloride of aluminum to be saturated with it. The aluminum 

*I now prepare infasible and anattackable crucibles with calcined alumina, rendered 
plastic by means of gelatinous alumina. 
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is then in a double chloride of aluminum and sodium, a very fusible and 
volatile pompound. The boats are removed from the glass tube, introduced 
into a large tube of porcelain fitted to an adapter, and traversed by a cur- 
rent of hydrogen, quite dry and free from air. It is heated to bright red- 
ness : the chloride of aluminum and sodium distils without decomposi- 
tion : it is collected in the adapter, and after the operation all the aluminum 
will be found in each boat collected in one, or at most two large globules. 
They are washed in water, which again removes a little of a salt with an 
acid reaction and brown silicium. To form one button of all these globules, 
after having cleaned and dried them, they are introduced into a porcelain 
capsule, into which is put a little of the product distilled in the previous 
operation ; viz., some of the double chloride of aluminum and sodium. 
The capsule being heated in a muffle to a temperature approaching the 
point at which silver fuses, all these globules will be seen to reunite into 
one button, which is allowed to cool, and washed. The melted metal must 
remain in a covered porcelain crucible until the vapors of chloride of alu- 
minum and sodium, with which the metal is always impregnated, have 
entirely disappeared. The metallic button is found enveloped with a thin 
pellicle of alumina, proceeding from the partial decomposition of the 
small quantity of distillate. It will be understood that sodium may be 
replaced by its vapor, which is produced easily, and the aluminum will 
be obtained economically even by employing an alkaline reducing agent. 

2d. By the Battery. — It appeared to me impossible to obtain aluminum 
by the battery in aqueous liquids. I should believe this to be an absolute 
impossibility if the brilliant experiments of M. Bunsen on the production 
of barium did not shake my conviction. Still, I may say that all processes 
of this species which have recently been published for the preparation of 
aluminum have failed to give me good results. 

It is by means of the double chloride of aluminum and sodium, (A1* 
CP Na CI,)* of which I have already spoken, that this d^omposition is 
affected. The bath of aluminum is prepared with two parts, by weight 
of chloride of aluminum, with the addition of one part of dry and pul- 
verized common salt. The whole is mixed in a porcelain capsule heated to 
about 392° F. The combination is effected with disengagement of heat, 
and a liquid is obtained which is very fluid at 392° F., and fixes at that 
temperature. It is introduced into a tube of polished porcelain, whicK is to 
be kept at a temperature of about 392° F. The negative electrode is a plate 
of platinum, on which the aluminum mixed with common salt is deposited, 
under the form of a grayish crust. The positive electrode is formed by a 
perfectly dry, porous vessel, containing melted chloride of aluminum and 
sodium, into which is placed a cylinder of charcoal,t which conducts elec- 

*Thl8 Interesting substance, which represents spinel ruby with a base of soda. In which 
chlorine replaces the oxygen, is the type of a great number of analogous bodies which I 
am now studying, for the purpose of comparing them with the mineral oxides^ from 
which they only differ in chlorine being substituted for oxygen. 

tThe densest charcoal is rapidly dissolved in the bath, and becomes pulverulent; henc« 
the neceroity for the porous vessel. 
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tricity into it. The chlorine is thus remoyed with a little chloride of 
alum^'num, proceeding from the decomposition of the double salt.' ^Tliis 
chloride would volatilize, and be entirely lost, if some common salt were 
not in the porous vessel. The double chloride becomes fixed, and the 
vapors cease. A small number of elements (two are all that are absolutely 
necessary) will suffice for the decomposition of the double (^oride, which 
presents but little resistance to electricity. 

The platinum plate is removed when it is sufficiently charged with the 
metallic deposit. It is suffered to cool, the saline mass is rapi4iy broken 
oSt and the plate replaced in the current. The crude matter removed from 
the electrode is melted in a porcelain crucible enclosed in an earthen cruci- 
ble. After cooUng, it is treated with water, which dissolves a great portion 
of the common salt, and a gray metallic powder is obtained, which is 
formed into a button by several successive fusions, using as a flux the 
double chloride of aluminum and sodium. 

The first portions of metal obtained by this process are almost always 
brittle ; it is of aluminum castings that I now speak. However, we can 
obtain quite as beautiful a metal with the battery as' with sodium, but 
must employ a purer chloride of aluminum. And in £&ct, in this last pro- 
cess, we remove by means of the hydrogen the silicium> sulphur, and even 
the iron, which passes into the state of fixed protochloride at the tempera- 
ture at which the operation^is performed ; whereas all the impurities re- 
main in the liqiud which is decomposed by the battery, and are removed 
with the first portions of the metal which are reduced. — Comptea Rendtu 
No. 7, 1864. 

ON THE METAL GLUCINtJM. 

While DdVille has beeii occupying himself with aluminum, his as- 
sistant, M. Debray, has been studying glucinum, which metal (as well as 
aluminum) M. Wohler was the first to obtain separate, although in an 
impure state, if we may judge from the properties of the metal mentioned 
by M. Debray. According to this chemist, glucinum is lighter than alu- 
minum ; its specific gravity is 2.1. It looks like zinc, but is less fusible, 
non- volatile, unalterable at the ordinary temperature) and oxidizes on the 
surface at the blow-|Hpe temperature without affording the phenomena of 
ignition produced under the same circumstances by zinc and iron. Con- 
centrated nitric acid attacks it only when hot, and diluted acid under no 
circumstances. Chlorohydric and sulphuric acids, even when diluted, dis- 
solve it, disengaging hydrogen. Potassa dissolves it, even cold ; ammo- 
nia is without action. 

DEPOSITION OF ALUMINUM AND SILICIUM. 

Mr. Gore, of Birmingham, has succe^ed in depositing aluminum and 
silicium upon copper by the electrotype process. To obtain the former, 
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he boils an excess of dry hydroxis alumina in hydrochloric acid for one 
hour ; then, pouring off the clear liquid, adds one<sixth its volume of 
water. In this mixture was set an earthen porous Tessel, containing 
sulphuric acid, diluted with twelve parts of water, and with a piece of 
amalgamated zinc plate in it In the chloride of aluminum solution was 
immersed a plate of copper, of the same amount of immersed metallic sur- 
face as that of the zinc, and connected with the zinc by a copper wire. 
The whole was then set aside for some hours, and, when examined, the 
' copper was found boated with a lead -colored deposit of aluminum, which, 
when burnished, possessed the same degree of whiteness as platinum, and 
did not readily tarnish, either by immersion in cold water or by the action 
of the atmosphere, but was acted on by sulphuric and nitric acids, whether 
concentrated or dilute. If the apparatus is kept quite warm, and a copper 
plate much smaller than the zinc plate is employed, the deposit appears in 
a very short time — sometimes in half a minute ; if the chloride solution is 
not diluted with water, the deposit is equally, if not more, rapid. 

The author has also succeeded in obtaining a quick deposit of aluminum, 
in a less p\ire state, by dissolving common pipe-clay in boiling hydro- 
chloric acid, and using the clear liquor undiluted in place of the above- 
mentioned chloride. Similar deposits were obtained from a strong aqueous 
solutioD of acetate of alumina, and from common alum, but more slowly. 
With each of the solutions named, the deposit was hastened by putting 
from one to three small Smee's batteries in the circuit. 

To obtain the deposit of ulicium, mocosilicate of potash (prepared by 
melting together one part silica with two and one-fourth parts carbonate of 
potash) was dissolved in water, in the proportion of forty grains to one 
ounce measure, proceeding as with aluminum, the process being hastened 
by interposing a Smee's battery in the circuit. With a very slow and 
feeble action of the battery, the color of the deposited metal elosely resem- 
bled that of silver. 

ON THE FORMATION OF VESSELS OF GOLD BY THE AID OF PHOS- 
PHORUS. 

The property of phosphorus, of precipitating certain metals from their 
solution, has long been known ; and gold is among the number. M. Levol 
has used this process in forming gold vessels, so useful in chemical 
research. He takes the perchloride of gold, and places in it, at the ordi- 
nary temperature, some phosphorus, moulded of a form convenient to serve 
as a nucleus for the vessel of gold. To give the phosphorus the desired 
shape, it is melted in a water-bath near 60° C. in temperature, within a 
vessel of glass having the form required. After cooling it, the phosphorus 
is taken out solid from its envelope, breaking it if it be necessary. The 
precipitation of the gold or the construction of the vessel is then begun ; 
and it finally remains only to remove the phosphorus by remelting it and 
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irashing, by the aid of boiling nitrio add, until the last traces are removed. 
— SiUimarCs Journal. 

ON THE ARTIFICIAL PRODUCTION OF THE DIAMOND. 

During the year 1853, M. Despr^tz announced to the French Academy 
that he had succeeded, by long- continued voltaic action, in depositing crys- 
tallized carbon, having all the properties of the diamond.* These conclu- 
sions, so extraordinary, have induced Despr6tz to review the whole subject, 
in a communication recently presented to the French Academy. The 
facts seem indisputably to be, that carbon was deposited at one of the 
terminal poles of the battery, in a crystallized form — that of the tru7icated 
octokedra; also in amorphous grains, and in transparent plates. It must be 
borne in mind, that although the quantity of carbon so deposited was 
sufficient for testing and experiment, yet the crystals were microscopic, the 
entire mass having the form of a powder. The charcoal operated vLpon by 
the battery was prepared from crystallized sugar candy, and was free from 
every trace of mineral substance. The products of the deposition M. 
Despretz submitted to Gauden, famous for his experience in the cutting 
and polishing of gems. Gauden, after trying the powder in every possible 
manner, gave it as his unhesitating conclusion, tliat no other powder than 
that of the diamond coidd have cut and polished diamonds and rubies as 
that did, *< and appears to confirm, in the clearest manner, the existence on 
the terminal battery wires of true implanted diamonds." 

The result, therefore, of Despr^tz's experiments may be simmied up in 
his own words as follows : — 

« Have I obtained crystals of carbon which can be isolated and weighed, 
and of which the index of refraction and. the angles of polarization may 
be determined ? Certainly not. But I have simply produced, by the arc 
of induction, and by weak galvanic currents, carbon crystallized in black 
octohedra, in colorless translttceni odohedra, in colorless and translucent 
plateSf the whole of which had the hardness of the powder of the diamond, 
and which disappeared in combustion without leaving any perceptible 
residue.** 

INFLUENCE OF BISMUTH ON THE DUCTILITY OF COPPER. 

There has recently been exported from Australia a black copper in in- 
gots, possessing some peculiar properties. Although of a high percentage, 
the color is bronze ; it is but little ductile ; the fracture is loose and crys- 
talline, which may be removed by refining in the ordinary methods. 

M. Level, Assayer of the Mint at Paris, has analyzed this copper before 
and after refining, with the following results : — 
• 

* See Annaal Scientific DlMOverj, 1854, page 241. 
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The lead, with a trace of arsenic, proceeded from the process of refining ; 
and it is found, hy experiment, that the smaU proportions of antimony, 
arsenic, gold, silyer and lead, do not explain the want of ductility of the 
copper. The hiamuth, then, only one-third of which had resisted oxida- 
tion, is the sole cause of the loss of ductility. M. LctoI has proved the 
correctness of this conclusion by preparing different alloys* It is remark- 
able that bismuth, which has so many points of resemblance to lead, should 
be so different in the abore respect. It is important to examine for bis- 
muth the coppers of commerce, in order to search out the cause of tiie 
peculiar mechanical and chemical qualities often found eren in copper of 
excellent appearance. 

BESEARCHES ON FLTTOEINE. 

The following paper on fluorine has been read before the French 
Academy by M. Fremy : — 

Some years since M. Louyet announced to the Academy sereral 
important facts respecting fluorine, hydro-fluoric acid, and the fluorides. 
According to M. Louyet, fluoride of mercury, heated in tubes of fluoride 
of calcium, was decomposed by dry chlorine, and gave fluorine ; anhydrous 
hydro-fluoric acid prepared by the method mentioned by M. Louyet did 
not attack glass ; and, moreover, the equivalent of fluorine determined by 
Berzelius should be replaced by a new number. 

Not having considered the experiments of Louyet altogether satisfactory, 
I determined, says M. Fremy, to submit the whole to a careful exami- 
nation. Following, in my experiments, such men as Oay-Liifsac, 
Thenard, Berzelius, and Davy, I could not anticipate that any fortunate 
scientific accident might lead me to the immediate discovery of fluorine ; 
but I knew that a general study of the fluorides would, under any 
circumstances, be very interesting to scientific men ; it would complete the 
history of a series of compounds, hitherto but little known, and which, 
notwithstanding, play an important part in geological phenomena; it 
might indicate the direction which should be followed to attjpin the 
discovery of fluorine. This hope has sustained me through the lengthy 
work whose principal results I am about to describe. 
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* 

The first part of my memoir relates to the preparation of pure anhydrous 
hydrofluoric acid. I prepare this acid by a new method, by submitting 
to distillation, in a platinum still, hydrofluate of fluoride of potassium. 

Anhydrous hydrofluoric acid, when thus obtained, is gaseous at the 
ordinary temperature, but may be condensed by a mixture of ice and salt. 
It has then the appearance of a very fluid liquid, Tolatilizing when 
removed from the refrigerating mixture, acting very powerfully od water, 
diffusing in the air white fumes, whose intensity may be compared to 
those of fluoride of boron. Contrary to M. Louyet's assertion, anhydrous 
hydrofluoric acid attacks glass rapidly. 

I kave likewise obtained anhydrous hydrofluoric acid by decomposing 
in -a platinum tube, by means of dry hydrogen, fluoride of lead, which I 
had placed in a charcoal boat, so as to avoid the action on the platinum of 
the reduced lead. 

To avoid all the errors made by my predecessors in the study of impure 
fluorides, and in endeavors to isolate fluorine, I have always used, in my 
investigations, an acid obtained from an absolutely pure, crystallized 
hydrofluate of fluoride of potassium. I have thus obtained sometimes 
new fluorides, sometimes fluorides whose characters had been given by 
BerzeUus. 

Thus my memoir contains a complete study of the fluorides of zinc, 
iron, and lead, which I obtained in a crystallized state. I have produced 
protofluoride of tin in very clear and voluminous prisms. I have likewise 
obtained bifluoride of mercury in well-defined crystals. 

Fluoride of silver, which was considered uncrystallizable, may, on the 
contrary, be deposited from a concentrated solution in crystals, whose form 
presents the greatest regularity. 

I shall now give some of the consequences resulting from this general 
study of the fluorides. 

All the fluorides which I have analyzed have been obtained directly by 
uniting the pure acid, with the anhydrous or hydrated metallic oxides. 

Hydrofluoric acid does not react on all the oxides which are attacked by 
hydrochloric acid. Thus, I found it impossible to combine hydrofluoric 
acid with auric acid and peroxide of platinum; finding that in this case 
hydrofluoric acid behaved like an oxyacid, I endeavored to ascertain 
whether hydrofluoric acid, which had been long called fluoric cuiid, did not 
in reality contain oxygen. These experiments, which presented almost 
insurmountable difficulties, are described in my memoir. I shall here 
only mention that they confirmed the constitution of hydrofluoric acid 
admitted by all chemists, and that they give, in my opinion, the character 
of a rigorous demonstration to it, which has hitherto been wanting. The 
result of my researches is, that the fluorides should be divided into three 
classes, and each of these classes forms a collection of important general 
properties. 

The first class comprehends the acid fluorides or hydrofluates of fluo- 
rides ; these compoimds are very easily formed, heat decomposes them, and 
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when tliey are anhydrouB they give neutral fluorides and pure hydrofluoric 
acid ; in many experiments they may replace hydrofluoric acid. I have 
employed the salt of potassa for the production of a new organic com- 
pound, which is somewhat interesting ; I speak of the hydrofluoric ether 
from common alcohol. I prepare this ether by submitting to distillation, 
in a platium apparatus, a mixture of sulphovinate and hydrofluate of flu- 
oride of potassium. I thus obtained gaseous hydrofluoric ether, which, in 
its general properties, resembles the corresponding compound of wood- 
spirit, discoyered, as is well known, by MM. Dumas and Peligot 

The second class is composed of neutral and hydrated fluorides : these 
bodies are characterized by the ease with which they are decomposed "into 
oxides and hydrofluoric acid, when we endeavor to remove the water which 
enters into their composition ; they behave exactly like real hydrofluates. 
Thus, crystallized fluoride of silver, which belongs to the class of hydrated 
fluorides, disengages hydrofluoric acid, and produces oxide of silver when 
dried even in^acxto; when hydrated fluoride of silver is heated, it disen- 
gages hydrofluoric acid and oxygen, and leaves a residue of very pure 
silver ; in this case, then, it acts like a hydrofluate of oxide of silver. 
Fluoride of mercury, which is likewise hydrated, is decomposed by heat 
in the same manner as the preceding salt, disengaging hydrofluoric add, 
mercury and oxygen. 

The third class comprehends the anhydrous fluorides. These salts are 
undecomposable by heat, and may be, according to the nature of the metal 
which they contain, decomposed by oxygen, hydrogen, chlorine, sulphuret 
of carbon, and steam. 

I confess that I attach great importance to this division of the fluorides 
into three classes ; it is because they were not aware of it, that the obser- 
vers who have preceded me have often committed serious mistakes in the 
study of the fluorides. Thus M. Louyet thought that he could isolate 
fluorine by decomposing fluoride of mercury by chlorine with heat ; as 
fluoride of mercury belongs to the second class, and is hydrated, it behaves 
in all its reactions like a hydrofluate. The gas of M. Louyet was conse- 
quently a simple mixture of oxygen and hydrofluoric acid. 

After having studied and classified the principal fluorides, my attention 
naturally turned to those which, from their nature, might lead to the prep- 
aration of fluorine. 

I first carefully studied the fluorides formed by the difficult oxidizable 
metals, hoping that by the action of heat, or some other agent, they might 
disengage fluorine. My researches in this direction have not given any 
satisfactory result. 

In fact, I found, to my great surprise, that hydrofluoric acid would not 
combine either with the oxides of gold or of platinum. 

Pluoride of silver, when hydrated, behaves like a hydrofluate, and, with 
heat, only disengages oxygen and hydrofluoric acid ; when anhydrous, it 
is undecomposable. - 
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Fluoride of mercury does not exist in the anhydrous state ; and when 
hydrated, it produces, by the action of heat, oxygen and acid vapors. 

We must therefore abandon the attempt to obtain fluorine from these 
fluorides. I was then led by a series of experiments, which it is impossi- 
ble to describe in this abstract, but which are all given in the memoir, to 
subject the anhydrous fluorides to powerful decomposing agents. 

Guided by some* experiments which I am at this time making with M. 
Ed. Becquerel, in which chloride of calcium, in fusion, is very rapidly de- 
composed by the battery, I first subjected the fused anhydrous fluorides, 
such as those of potassium, lead, and calcium, to an electric current. The 
decomposition was easily effected ; I saw a gas disengaged at the positive 
pole, which powerfully attacked platinum. But the many diflioulties sur- 
rounding this experiment have hitherto prevented me from collecting the 
gas thus disengaged, so as to be able to study it properly. 

Sulphur acts under the influence of heat on a certain number of anhy- 
drous fluorides, replacing the fluorine ; but combinations of fluorine and 
sulphur are then formed, which will be studied in another work. 

The action of chlorine on the anhydrous fluorides, especially on fluoride 
of calcium, gave me important results. All my experiments were made 
in platinum tubes, which were not attacked at a red heat by chlorine. The 
gas was dried with the greatest care by several tubes of anhydrous phos- 
phoric acid, so as to avoid the rapid action of steam on the fluorides. I 
found that at a white heat dry chlorine very slowly decomposes fluoride 
of calcium, and disengages a gas which powerfully attacks glass, and which 
appeared to be fluorine. Oxygen, passing at a white heat over fluoride of 
calcium, decomposes it more quickly than chlorine, and produces, as in 
the preceding experiment, a gas which attficks glass. 

Such is a summary of my experiments on the fluorides ; but I shall not 
consider my task complete until I have really isolated a body of which I 
have hitherto merely caught a glimpse. 

EXPEEIMENTS OIC COPPER AND COPPER SHEATHING. 

For the purpose of experiment, M. Bobierre has made with metals, either 
pure or impure, ingots of bronze of a cylindrical form by castings in sand, 
having a height of forty centimeters and weighing twenty-five kilo- 
grammes. Portions for analysis were taken from different parts of the 
ingots, both from the siirface and interior. The central parts in all cases 
contained less tin than the surface. For example, in the alloy of ninety- 
seven copper and three of tin, the richness in tin for the tin parts had the 
ratio of 1 to 3.97. On adding to the alloy one per cent, of zinc, the homo- 
geneity was much increased, the ratio becoming 1 to 1.45. ' 

Under Louis XIV., the cannon were of a better quality than those of 
the present time ; zinc was mixed -v^dth the metal in the condition of brass. 
The trials made in our time have failed, because the zinc was introduced 
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directly into the alloy while in fusion, in which case the zinc is burned off, 
and forms no combination with the fused metal. 

The following are conclusions arriyed at4)y M. Bobierre, as the result of 
his experiments, respecting the durability of copper-sheathing : — 

1. When unalloyed copper is employed, the presence of arsenic appears 
to hasten its destruction. 

2. All bronzes which appear to have stood well contained from four 
and one-half to fiye and one-half per cent, of tin, that quantity being 
necessary to form a homogeneous alloy. When the percentage of tin is 
only 2.5 to 3.5, which is very frequently the case, no definite alloy is pro- 
duced, and the mass is of unequal composition, and, being unequally acted 
upon, is soon destroyed. 

3. When impure copper is employed, the aUoy is never homogeneous, 
and is unequally acted upon in consequence. We thus see that the so 
frequent destruction of the sheathing of copper-bottomed vessels arises 
from the tendency to use inferior brittle copper, and, by diminishing the 
proportion of tin, to economize the difference between the price of that 
metal and copper, at the same time that the cost of rolling is also less, in 
consequence of the,.greater softness of the poor alloy. 

Bobierre thinks that the addition of a very- small portion of zinc very 
much improves the bronze, by producing a more perfect and uniform dis- 
tribution of the positive metals, and consequently a much more definite 
alloy. — Comptes Bendu*, 

OBSERVATIONS, ECONOMICAL AND SANATORY, ON THE EMPLOYMENT 
OF CHEMICAL LIGHT FOR ARTIFICIAL ILLUMINATION. 

The following paper has been read at the Koyal Institution, London, by 
Dr. E. Frankland :^— 

There are two principal sources of artificial light, viz., electricity and 
the chemical force ; the latter, however, has been, and still is, the only 
practical source of artificial light. Although light can be thus obtained by 
the chemical action of substances belonging to all three kingdoms, yet 
closer observations demonstrate that the illuminating effect from animal 
and mineral bodies is primarily derived from the vegetable kingdom ; 
every plant being an apparatus for the absorption and concentration of 
light and heat from the solar rays, and for the retention of those forces 
during its passage through the subsequent stages in the formation of vege- 
table fuel. Until the commencement of the present century, artificial 
light was derived almost exclusively from the animal kingdom ; but the 
great economy attending its immediate production from our vast stores of 
vegetable fuel is becoming more and more apparent, and in fact is so 
generally admitted as to render more than a mere allusion to it, and a 
glance at the following table, unnecessary. 
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Table aJkOwing the comparative coat of light from various sources, each equal 
to 20 sperm candles burning 120 grains per hour each, for 10 Jiours : — 

s, cL 

Wax, 7 2i 

Spermaceti^ 6 8 

Tallow, . 2 8 

Sperm oil, (Carcel's lamp,) . • . . 1 10 

London gases, 4^ 

Manchester gas, 3 

Another London gas, 2j| - 

We will, therefore, confine our attention principally to the light pro- 
duced from vegetable fuel, in Considering the economical and sanatory 
bearings of artificial light. The production of artificial light depends 
upon the fact that at certain high temperatures all matter becomes lumi- 
nous. The higher the temperature, the greater the intensity of the light 
emitted. The heat required to render matter luminous in its three stages 
of aggregation differs greatly. Thus solids are sometimes luminous at 
comparatively low temperatures, as phosphorus and phosphoric acids. (A 
jet of flame produced by the fusion of these substances was exhibited, 
and the temperature shown to be quite inadequate to the ignition, or even 
scorching, of the finest cambric or gun-cotton.) Usually, however, solids 
require a temperature of 600° or 700° F. to render them luminous in the 
dark, and must be heated to 1000° F. before their luminosity becomes 
-visible in daylight. Liquids require about the same temperature. But 
to render gases luminous, they must be exposed to an immensely higher 
temperature ; even the intense heat generated by the oxyhydrogen blow- 
pipe scarcely suffices to render the aqueous vapor produced visibly lumi- 
nous ; although solids, such as lime, emit light of the most dazzling splendor 
when they are heated in this flame. Hence, those gases and vapors can 
only illuminate which produce or deposit solid or liquid matter during 
their combustion. This dependence of light upon the production of solid 
matter is strikingly seen in the case of phosphorus, which, when burned in 
chlorine, produces a light scarcely visible, but, when consumed in air or 
oxygen, emits light of intense brilliancy ; in the former case tlie vapor of 
chloride of phosphorus is produced, in the latter solid phosphoric acid. 
Several gases and vapors possess this property of depositing solid matter 
during combustion, but a few of the combinations of carbon and hydrogen 
are the only ones capable of practical application ; these latter compounds 
evolve during combustion only the same products as those generated in 
the respiratory process of animals, viz., carbonic acid and water. The solid 
particles of carbon which they deposit in the interior of the flame, and 
which are the source of light, are entirely consumed on arriving at its 
outer boundary ; their use as sources of artificial light under proper regu- 
lations is, therefore, quite compatible with the most stringent sanatory 
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rules. In the usual process of gas manufacture there are generated, in' 
addition to these illununating hydro-carbons, ten other classes of gaseous 
constituents, impurities and diluents. With the exception of bisulphuret 
of carbon and some organic compounds containing sulphur, all the impu- 
rities are removed in the usual process of purification, which have now 
been brought to great perfection ; but the presence of these sulphur com- 
pounds in coal gas is very objectionable, and constitutes the chief barrier 
to the uniyersal employment of gas in dwelling-houses. The attention of 
the manuflfictux^pr ought, therefore, now to be earnestly directed to the 
discovery of means for preventing the formation of these compounds, as 
it will probably be found impossible to remove them from the gas when 
once they have been formed. In addition to traces of these sulphur com- 
pounds, purified coal gas contains only the following ingredients : — 

|»^ fOleflantgas, . . . . C, H, 

Propylene? Cg H3 

Butylene? C^ H^ 

. Other hydrocarbons, • • • unknown. 

^ [Light carburetted hydrogen, . C H, 

J < Hydrogen H 

Q [ Carbonic oxide, . • . • C O 

The light emitted during the combustion of coal gas is due entirely to 
the first or illuminating class of constituents, which yield an amount of 
light proportional to the quantity of carbon contained in a given volume ; 
thus, propylene and butylene yield respectively 50 and 100 per cent, more 
light than olefiant gas, because they contain respectively 50 and 100 per 
cent more carbon in a given volume. It would not be desirable to employ 
a gas containing only luminiferous ingredients, even if it were possible to 
manufacture such a gas, because it is exceedingly difficult to consume 
these constituents without the production of smoke attendant on imperfect 
combustion. A diluting material is therefore necessary to give the flame 
a sufficient volume, so as to separate the particles of carbon farther asunder, 
and thus diminish the risk of their imperfect combiistion. All the three 
diluents above mentioned perform this office equally well ; but if we study 
their behavior during combustion, we shall find that in a sanatory point of 
view hydrogen is greatly to be preferred. The two objections most fre- 
quently urged against the use of gas in apartments are, first, the heat 
which it communicate^- to the atmosphere ; and, second, the deterioration 
of the air by the production of carbonic acid. ' Now, in their action upon 
the atmosphere in which they are consumed, the above three diluents 
present striking differences in these two respects. One cubic foot of light 
carburetted hydrogen, at 60° F. and 30 in. barometrical pressure, consumes 
two cubic feet of oxygen during its combustion, and generates one cubic 
foot of carbonic acid, yielding a quantity of heat capable of heating 51 lbs. 
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14 oz. of water, from 32^ to 112^» or causing a rise rf£ temperature from 
60^ to 80.8^ in a room containing 2,500 cubic feet of air. One cubic foot 
of carbonic oxide, at the same temperature and pressure, consumes during 
combustion half a cubic foot of oxygen, generates one cubic foot of 
carbonic acid, and affords heat capable of raising the temperature of 1 lb. 
14 oz. of water from 60° to 66.6°. One cubic foot of hydrogen, at the 
same temperature and pressure, consumes half a cubit foot of oxygen, 
generates no carbonic acid, and yields heat capable of raising the tempera- 
ture of 1 lb. 13 oz. of water from 32° to 212°, or that of 2,500 cubic feet 
of air from 60° to 66.4°. This comparison shows the great advantage 
which hjdrogen possesses over the other diluents, especially over light 
carburetted hydrogen, which is evidently a very objectionable constituent, 
and shows that a normal gas for iUuminatyig purposes should consist of 
illuminating hydrocarbons diluted with pure hydrogen. No method is 
known by which a gas of exactly this composition can be manufactiured ; 
but a very close approximation has been made to this normal gas, by 
the employment of a process known as White's hydrocarbon method of 
gas-making. In this process the very ingenious principle is adopted of gen- 
erating the illuminating constituents in as concentrated a form as possible 
in one retort, and the diluents, consisting principally of hydrogen free 
from light carburetted hydrogen, in another. By this arrangement the 
diluents can be employed for a very remarkable and highly interesting pur- 
pose ; they are conducted through the retort in which the illuminating 
constituents are being generated in such a manner as rapidly to sweep 
out those constituents before they have time to become decomposed by 
contact with the red-hot interior surfaces of the retort, a mode of destruc- 
tion wliich occurs so largely in the usual process of gas-making. This 
mode of treatment produces a gain in the amount of illuminating power, 
derived from a given weight of coal, equal to from 50 to upwards of 100 per 
cent., whilst the increase in quantity of gas is frequently 300 per cent. 
The gas thus manufactured differs principally from coal gas. made by the 
ordinary process, in having a large portion of the light carburetted hydro- 
gen replaced by hydrogen ; it is therefore, in a sanatory point of view, the 
best gas hitherto produced. This is seen in the following table, which 
exhibits the amount of carbonic acid and heat generated per hour by 
various sources of light, each equal to 20 sperm candles burning at the 
rate of 120 grains of sperm per hotir. 



Tallow, . • • • 
Wax, . . 

Spermaceti, . . .^ 
Sperm oil, (Carcel's lamp,) 
London gases, B, C, D, E, 
Manchester gas, 
London gas, A, . 
Boghead hydrocarbon gas, 
Lesmahago hydrocarbon gas, 



\ 



Carbonic Acid, 


Heat, 


10.1 cubic feet. 


' 100 


8.3 " 


82 


6.4 " 


63 


5.0 " 


47 


4.0 " 


32 


3.0 " 


22 


2.6 « 


19 


2.5 " 


19 
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Notwithstanding the great economy and convenience attending the nse 
of gas, and, in a sanatory point of view, the high position which, as an 
illominating agent, coal gas of proper composition occupies, its use in 
dwelling houses is still extensively objected to. The objections are partly 
▼ell founded and partly groundless. As is evident from the foregoing 
table, even the worst London gases produce, for a given amount of light, 
less carbonic add and heat than either lamps or candles. But then, where 
gas is used, the consumer is never satisfied with a light equal in brilliancy 
only to that of lamps or candles ; and consequently, when three or four 
times the amount of light is produced from a gas of bad composition, the 
heat and atmospheric deterioration greatly exceed the corresponding effects 
produced by the other means of illumination. By using a gas, however, 
of nearly the normal composition, such as the hydrocarbon gases above 
named, it is evident that three or four times the light may be employed, 
with the production of no greater heat or atmospheric deterioration than 
that caused by wax candles or the best constructed oil lamps. But there 
is nevertheless a real objection to the employment of gaslight in apart- 
ments, founded upon the production of sulphurous acid during its com- 
bustion : this sulphurous acid is derived from bisulphuret of carbon, and 
the organic sulphur compounds, which have already been referred to as 
incapable of removal from the gas by the present methods of purification. 
The formation of sulphurous acid can readily be proved, and even its 
amount estimated, by passing the products of combustion of a jet of gas 
through a small Liebig's condenser ; the condensed product being heated to 
boiling with the addition of a few drops of nitric acid, and then treated with 
solution of chloride of barium, yields a white precipitate of sulphate of 
barytes if any sulphur compound be present in the gas. These impuri- 
ties, which are encountered in almost all coal gas now used; are the prin- 
cipal if not the only source of the unpleasant symptoms experienced by 
many sensitive persons in rooms lighted with gas. 

GAS AND GAS FIXTURES. 

From a report recentiy made to the Directors of the Boston Gas Com- 
pany, by Dr. A. A. Hayes, in answer to certain questions propounded, 
we make the following extracts. They will be found to imbody informa- 
tion of value to all gas companies and consumers, wherever located : — 
Ist. ** On the value, purity and illuminating power of the Boston gas." 
The value of purified gas depends on its illuminating power, determined 
by the light yhich a given volume will afford, as compared at the moment 
with that from some well-known source. By common consent, the stan- 
dard adopted is a spermaceti candle consuming 120 grains per hour ; and 
with such a standard the volume of five cubic feet of gas consumed in one 
hour from an argand burlier is compared by photometric instruments. 
In the language of the gas engineers, five cubic feet of a gas affording 
the same light as thirteen sperm candles, burning 120x13=1560 grains of 
sperm per hour, is called thirteen candle ffcu* 
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By the term «* purity " is understood entire freedom from carbonic acid 
gas, sulphuric acid gas, ammonia, vapors of sulphuretted compounds, and 
water. 

A pure illuminating gas consists of a mixture containing carburetted 
hydrogen, carbonic oxide, hydrogen and nitrogen, olefiant gas, and vapors 
of benzole and naphtha. 

The addition of the gases before named either diminishes the value of 
an illuminating gas by increasing the volume, or, as in the case of carbonic 
acid gas, it reduces the jlluminating power in the act of combustion. 

Referring to my records, I find the value of Boston gas averaged from 
daily observations for the year 1853 was 21 64.00 candles, and for eleven 
months of the present year 19 84.100 candles. The average, as shown for 
eleven months, was reduced in consequence of the supply of English coal 
during the first quarter being insufficient, from sea losses and failures on 
contracts. 

Its purity has, throughout, been nearly perfect, so . far as the usual im- 
purities are referred to ; an occasional occurrence of them only has been 
found, and then the cause could be traced easily. ' During a part of the 
warm season of 1854, the high temperature of the pipes within the earth, 
and that of the air and Cochituate water, has prevented the usual cooUng 
of the gas, and consequent condensation of vapors of benzole, naphtha, and 
water, to the usual extent. Additional means having been secured, the 
gas has lately been cooled, and the mains and secondary pipes have been 
found to be clean. 

2d. " Its value in comparison with other gases on record." 

The experiments made almost daily have shown a mean value, during 
the present quarter, of 22 80.100 candles. 

Nearly the whole of the gas supplied to the city of London, as appears 
from the records published monthly, has the value of 13 to 13 8.10 candles, 
while the cannel gas of Liverpool has been 22 candles. I have not ob- 
tained the numbers denoting the value of the New York gas ; but from 
frequent intercourse with the gentlemen testing the gas there, I conclude 
that they have adopted the same standard as that chosen for Boston gas, 
viz., about 20 candles. 

3d. "Are the burners in genei^al use suited to the character of the gas ? *' 

Kecent experiments, caiefuUy conducted, seem to indicate that the com- 
mon burners heretofore used in this country and in Europe are not adapted 
to produce the most economical light from gas so rich as that supplied from 
your works. The advantage arising from the use of the French burner, 
with wide openings, has been fully proved in presence of distinguished, 
scientific, as well as skilful practical men, and the subject, in their hands, 
is likely to lead to improved applications. 

4th. ** Is there any process, chemical or practical, in use here or else- 
"^here, famiUap to you, whereby Boston gas can be improved ? " 

I deem the present arrangements made at your works the most 
efficient which have been described, or are known to me. So far as they 
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hare lately been brought into use, the results obtained have been of the 
most satisfactory character. They embrace the best parts of the improve- 
ments made abroad and at home, and will tend to obviate the evil every 
where felt, of a high natural temperature not under control in the conden- 
sation of gas. 

6th. " Are there any suggestions which should be made to consumers 
upon the proper and economical use of gas ? " 

It has long been the custom in London to issue to consumers of gas, 
from time to time, little tracts on the subjects of gas distribution, measure- 
ment, and care of fixtures ; this last is of eminent importance. A compi- 
lation of this kind has been examined by myself, and it will probably soon, 
be published here. As the duty of the manufacturer of gas to tlie con- 
sumer ceases when he has delivered within the meter a pure gas of high, 
illuminating quality, under a regulated pressure, attention is required of 
the consumer, if he would enjoy the comfort and advantage of a good light. 
Illuminating gas is not a permanent body, and it cannot, like air, enter and 
leave small tubes without soiling them, especially if it reposes in them 
when air has access. It has a constant tendency to produce fluid, and even 
solid bitumens, by oxidation from admixture with air ; and in the open 
space between the key and the stop-cock and the burner, — except while 
the gas is burning, — air is always present. 

Hence all fixtures require periodical cleaning ^ as every species of appa- 
ratus or machinefy does, and burners of every form should be cleansed by 
using the instruments gratuitously supplied by your company. 

The most common causes of annoyance to consumers are, the allowing 
of gas to remain in the distribution pipes during the sunmier, or when the 
burners are not in use, and the displacements or imperfect laying of the 
pipes within the buildings', allowing them to contain fluids. Not only are 
the pipes liable to become coated by changes in the included gas, but, as it 
acts on and solidifies all lubricating substances hitherto used, the keys of 
stop-cocks become fixed and small openings stopped. Gas of high value 
contains six per cent, of its volume in vapor, which can become fluid in 
the pipes when they are exposed to the temperature of freezing water. 
Hence depressions in the pipes soon collect fluids; and unless the pipes de- 
cline towards instead of from the metre, the flow of the gas to the burner 
is irregular. 

As the facts forming part of these replies might be supposed to rest on 
individual authority, I will add, that the experiments have often been 
made before the most distinguished scientific men of our country, and in 
more than one instance submitted to the consideration and criticism of 
those from abroad, with the expression of their entire approval. 

It is hardly necessary that I should allude to the quality of the coals 
used in producing gas of the high value given by the experiments, as tm- 
pure coal does not produce such gas. 
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ON THE INFLUENCE OF THE AIR ON FERMENTATION AND 

PUTREFACTION. 

Fermentation is one of the chemical phenomena whose causes have been 
the most actively discussed since chemistry became an experimental science. 
When Gay-Lussac showed that a mixture of sugar and water, with a fer- 
ment, will remain good in vacuo for an indefinite length of time, and that 
the reaction commenced on the introduction of a single bubble of oxygen, 
he attributed the fermentation to electricity. , This view was supported by 
the experiment of M. Collin, according to which, in liquids that do not 
ferment, the phenomenon of fermentation is instantly produced under the 
influence of the voltaic current. 

According to Cagnard Latour's theory, yeast is formed of a number of 
minute vegetable growths, living at the expense of the saccharine matter ; 
the transformation of this matter into alcohol and carbonic acid, that is, fer- 
mentation properly so called, is a physiological act, likened to germination, 
likewise accompanied by the decomposition of the sugar, disengagement 
of the carbonic acid, and an elevation of temperature. To these? theories, 
exclusively applicable to alcoholic fermentation, and which, with difficulty, 
explain why a small quantity of yeast is sufficient to decompose a great 
quantity of sugar, Liebig opposes a purely mechanical theory, which he 
extends to catalytic effects, as well as to the phenomena of putrefaction 
and eremecausis, and which he bases on the principle laid down by La- 
place and Berthollet — that a moleculef being set in motion by any force 
whatever, may communicate this movement to another molecule in contact 
with it ; this principle, which manifests itself whenever the resistance (co- 
hesion or affinity) is insufficient to be an equilibrium to the movement, 
moreover accords with the proposition of M. Ii^illon, that, in certain cases, 
the in^nitely large mass submits to the law of the in^nitely small quan- 
tity ; a proposition applied by him to catalytic actions, and justified even 
by purely physical phenomena. 

• Of all the facts adduced against this mechanical theory, doubtiess none 
have been so valuable as those observed by Dr. lire, Schwann, and Helm- 
holtz. Accordingly the Gay-Lussac's experiment only succeeds when 
the oxygen destined to provoke the fermentation has previously passed 
through a porcelain tube, heated to redness ; blood, muscular flesh, a mix- 
ture of ferment with sugar and water, may be preserved intact in atmos- 
pheric air, if kept at a heat of at least 2 12** Fahrenheit. This led Schwann 
to think tha| the spontaneous decomposition called fermentation, or putre- 
faction, was nothing but the results of the vital manifestations of some 
cryptogamic or microscopical animalcules, -produced by the spores and 
germs contained in the atmosphere, and becoming developed when they 
found themselves in a favorable medium. The miasmata and contagions 
which Liebig considers as connected with the cause to which he attributes 
fermentation, would, therefore, only proceed themselves from these micro- 

11* 
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Bcopical germs, introduced into the blood by the respiration, and becoming 
propagated there at the expense of this nourishing liquid. An illustra- 
tion quoted by M. Becquerel, respecting the effects of the Roman Pontine 
marshes, sustains this yiew. " A forest interposed to the passage of a 
current of moist air, charged with pestilential miasmata, sometimes pre- 
serves all behind it from its effects, whereas the uncovered portion is ex- 
posed to diseases. The trees, in such cases, appear to filter the air, and to 
purify it by removing the miasmata." 

Applying Schwann's ideas to these facts, MM. Schroeder and Dasch 
proposed to eliminate the germs of the infusoria by a species of filtration, 
copied from that which Nature has organized upon the large scale ; and 
knowing that cotton wadding condenses pestilential miasmata on its sur- 
face, and thus renders them liable to be transported to a distance, they 
have availed themselves of this substance to filter the atmospheric air which 
might enter into their experiments. 

The general result of these investigations is, that filtered air behaves like 
calcined air ; it is incapable of producing fermentation or putrefaction. 
The filter used consists of a tube filled lightly with cotton, previously 
heated. The apparatus employed consisted of a glass balloon, capable of 
being closed hermetically, and filled through cotton by means of a ga- 
someter and aspirator. The residt of numerous experiments, made under 
different conditions, showed that meat recently boiled, as well as fresh broths 
remained intact for several \Deeks in an atmosphere which had previously been 
filtered through cotton. Meat exposed' under the same circumstances, in 
ordinary air, became putrid in a few days. 

Filtered air was also found to prevent mouldiness in milk. 

Hitherto, the existence in the air of these organisms has been contested ; 
the part first attributed to them by Schroeder and Dasch may be filled 
with some substance with powerful affinities, such as ozone. The in- 
nocuity of calcined or filter^ air may be as well explained by this hy- 
pothesis as by that bf Schwann ; he, at any rate, proved that air alw^iys 
contains ozone ; we likewise know that this allotropic oxygen possesses an 
affinity of a hundred times the strength of common oxygen ; and it virill 
be easily understood that, in the presence of the vegetable fibre of the cot- 
ton, this affinity would be able to satisfy itself amply. The filtered air 
may therefore be free from ozone, 'and it is not probable that it would re- 
sume this body in repassing through the filter ; whereas it would probably 
resume the organic germs, which the cotton could only fix physically, and 
which would be accumulated at the entrance of the tube, as it results from 
observations made with fermentable substances contained in balloons simply 
closed with a pad of cotton. — Ann, der Chemie und Pharmacies 
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EXPERIMENTS RESPECTmG THE EXPLOSIVE CHARACTER OF CER- 
TAIN COMPOUNDS. 

In the month of September, 1864, during an extensive conflagration at 
Newcastle, England, a warehouse, cont^ning a large quantity of nitrate of 
soda, sulphur, and other materials, took fire. Water being thrown upon 
the burning mass, a tremendous explosion occurred, killing and wound- 
ing many persons, and destroying all the adjacent structures. Some 
doubt prerailing respecting the cause of the explosion, a number of inter- 
esting experiments were made before the coroner's jury, under the direc- 
tion of Mr. Pattinson, and Captain Du Cane, of the Royal Engineers, who 
was detailed by government for the investigation. Under their direction^ 
an iron pot about 12 inches in diameter was sunk into the earth, in such 
way that the rim was on a level with the surface. Into this pot were put 
about .9 lbs. of nitrate of soda and 6 lbs. of sulphur, which were ignited i 
and when burning at their greatest fury, and throwing up a^ brilliant flame, 
a quantity of water, little more than a pint, was projected into the vessel 
by means of a long iron spout, so placed that the water fell into the fire 
from an angle of about 30 degrees. As soon as the watUr touched the 
incandescent mass a loud report was heard ; and almost before it could be 
remarked, another and much louder explosion followed. The experiment 
was repeated, and this time with more instantaneous effect, and the explo- 
sion occurred with greater violence, as if the noise of the two former 
explosions were on this occasion thrown into one. Most of the jurymen, 
who, like every body else, kept carefully under shelter jpirhile the experi- 
ments were going on, now expressed themselves satisfied ; but Captain 
Bu Cane and the coroner expressed a wish to see the effect of an explosion 
when a weight was put over the top of the pot. Mr. PattiQson at first 
objected to this, from the danger that might result both to the persons of 
the spectators and of the surrounding buildings ; but on its being suggested 
that the experiment might be tried in an open field, which would afford 
room for persons to remain at a safe distance and yet witness the explosion, 
he consented. The whole party then moved off to where a drift- way or 
mine had been carried for some distance into the face of a steepish bank» 
The pot was sunk at the entrance to the min^ upon the level ground. 
The spout from which the water was to be poured was placed at a rather 
lower elevation than before, up the covered way, where one of Mr. -Pattin- 
son's coadjutors was hardy enough to station himself, while all the rest 
retreated to a safe distance. On this occasion there was the usual quantity 
of nitre -and sulphur placed in the pot, and about five or six cwt. of clay 
and bars of iron were placed over it, but so as to allow a free passage for 
the water. When all had retreated, the water was poured, but the result 
was a disappointment ; whether the water was not poured with sufficient 
steadiness, or whether, as is most likely, the heat of the nitre — which only 
burned a few minutes— )iad been allowed to go down before the experi- 
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ment was tried, the anxioosly-looked-for experiment proTed a failure. 
Instead of a loud explosion, and the lumps of clay blown in fragments into 
the air/a noise that could hardly be called an explosion was heard, and 
the weights were found to be undisturbed. The experiment was again 
tried, and again with results litde better. The spout was supposed to be 
too nearly on a lerel : it was brought out of the drift- way and led up the 
hill, so as to be nearly perpendicular ; and when the water — this time also 
increased in quantity — was jwured in this manner, a greater explosion 
was produced, and considerable disturbance of the superabundant materials 
was manifest ; but still the effect was not equal to what had been antici- 
pated. It was then determined to remove the clay altogether, and to try 
the effect of placing one iron pot inverted over the top of the other. By 
this time the repeated failures had. emboldened the spectators, and several 
of them were now induced to join Captain Du Cane, who from the begin- 
ning had placed himself in an inconvenient proximity to the scene of the 
experiment, which nobody else had, up to this time, cared to imitate. 
The materials were again ignited, the word was given, the water was poured, 
and a miserably disappointing « puff " was again the result. The spectators 
looked blankly at each other, and then a step or two was made to examine 
the cause of th#&ilHre ; when, crash ! a tremendous explosion was heard, 
and the iron pot which rested on the top of the burning mass was sent 
soaring high up into the air, a height of from 50 to 70 feet. A few mo- 
ments longer, and it would have encountered in its first progress the heads 
of some half dozen curious gazers in the drift- way. 



ON THB MEANS TO BE^ EMPLOYED FOR DETECTING AND BEN- 
DERINO PEBCEPTIBLE FBAUDULENT ALTEBATIONS IN PUBLIC 

AND PRIVATE DOCUMENTS. — ChevoUier and Lassiagne^ 

The numerous experiments which have been already tried at various 
times, have made known the processes which may frequently be put in 
practice for causing the reappearance of traces of writing eflaced by chemi- 
cal reactions, andior throwing light on the work of the guilty. But there 
are cases in which all the means proposed for this purpose fail, and then 
the criminal may escape justice from the want of conclusive material proofs. 
K, as has already been proved, it is not always possible to cause the 
reappearance of the effaced writing, for which other written words have 
with a fraudulent intent been substituted, at least, as our experiments 
demonstrate, we may recognize, by some effects which are manifest on the 
surface of the altered paper, the places where the criminal act has been 
performed, circumscribe them by a simple chemical reaction visible to the 
least practised eye, and even measure their extent. In a word, the invisi- 
ble alterations produced on a deed are susceptible, owing to the partial 
modifications which the surface of the paper has undergone, of being 
differently affected by certain chemical actions, and of being rendered 
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risible. The foUowirg fxperimentB, made in a judicial inyestigation, 
furnish us with the following facts : — 

Ist. The surface of paper sized in the ordinary way, or letter paper, no 
longer presents wi* certain reactions the same uniformity where it has been 
either accidently moistened in several places by various liquids, jor left in 
contact for a certain time with agents capable of removing or destroying 
the characters which have been traced on it with ink. 

2d. The application of a thin layer of gum, of starch, or farina, of gela- 
tine, or fish-glue, with a view, of sizing certain parts of the paper, or of 
causing certain bodies to adhere to it momentarily, is detected by an action 
similar to that which shows paper to have lately been blotted by the con- 
tact of liquids. 

3d. The heterogeneousness of the pulp of the papers, and the kind of size 
with which they are impregnated, lead to differences in the results which 
are observed Mrith the same chemical reagents. We shall now examine 
each of these propositions, and describe the means which we have employed 
in endeavoring to solve questions of so high a degree of interest. 

1st. The liomogeneousness of sized paper not partially altered by the 
contact of liquids (water, alcohol, salt-water, vinegar, saliva, tears, urine, 
acid-salts, and alkaline salts) is demonstrated by the uniform coloration 
which this surface takes on being exposed, if not wholly, at least in various 
parts, to the action of the vapor of iodine disengaged at the ordinary tem- 
perature from a flask containing a portion of that metalloid. When the 
surface of paper -not stained by any of the above-mentioned liquids is 
exposed to the action of this vapor for three or four minutes in a •room 
the temperature of which is about 60^ F., a uniform yellowish, or light- 
brownish yellow, coloration is noticed on the whole extent exposed to the 
vapor of iodine ; in the contrary case, the surface which has been moist- 
ened, and afterwards dried in the open air, is perfectly distinguished by a 
different and well-circumscribed tint. On the papers into whose paste . 
starch and rosin have been introduced, the stains present such delicate 
reactions that we n^y sometimes distinguish by their color the portion of 
paper which has been moistened with alcohol from that what has been 
moistened with water. The stain produced by alcohol takes a bistre-yel- 
low tint ; that formed by "water is colored of a more or less deep violet 
blue, the desiccation having been effected at the ordinary temperature. 
For the stains occasioned on these same papers by other aqueous liquids, 
the tint, apart from its intensity, resembles that of the stains of pure water. 
The feeble or dilute acids act like water on the surface of the same paper 
containing starch in its paste ; but the concentrated mineral acids, by 
altering more or less the substances which enter into the composition of 
the latte/, give test to the stains which present differences. We are always 
able to recognize by the action of the vapor of iodine the parts of the paper 
which have been put in contact with chemical agents, the energy of which 
has been arrested by washing In cold water. We were able, on several 
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ancient deeds, written on stamped paper, and a few words of which had 
been removed by us with chemical agents, to recognize the places where 
their action was exerted, to see and to measure the extent which they 
occupied on the surface of the paper. 

The testing of a paper with the vapor of iodine will present this double 
advantage over the methods hitherto practised for detecting falsifications in 
writings, that it points out at once the place in the paper in whic}i any 
alteration may be suspected, and that, on the other hand, it enables us to^ 
act afterwards with the reagents proper for causing the reappearance of 
traces of ink, when that is possible. If the means which we now propose 
cannot always make the former writing appear, they demonstrate the 
places where the alterations must have been made, when, however, the 
want of uniformity presented by the surface of the paper is not explained 
by any circumstance. This proof becomes, therefore, a weapon which the 
guilty person cannot avoid. But might not the presence of a stain, or several 
stains, developed by the vapor of iodine, in different parts of a pubUc or 
private deed, give rise to a suspicion, where these stains have, perhaps, been 
occasioned by the spilling of some liquid on the surface of the paper ? and 
would it not be rash and unjust to raise an accusation from such a fact i 
There would indeed be great temerity in drawing such a conclusion from 
a fortuitous circumstance ; but the inference which may be drawn from the 
place occupied by these stains on the surface of the paper, ftrom the more 
or less significant words found in those places, would not permit an accu- 
sation to be so lightly brought, where simple reasoning would be sufficient 
to destroy its basis. Besides, the subsequent reactions which would be 
made would certainly never revive words formerly written and effaced ; 
whilst the latter effects may be often produced, more or less visibly, on 
those parts of the paper on which falsification has been practised, figures 
or words being substituted for other figures or words. 

2d. The applications made to the surface of a sheet of paper, with a 
view of covering it again at certain parts with a fine layer of gum, gela- 
tine, starch, or flour paste, or in other places to cause other sheets of paper 
to adhere, may be recognized not only by the reflection of light falling upon 
the paper inclined as a certain degree of obliquity, and by the transmis- 
sion of light through the paper, but also by the varying action which the 
vapor of iodine exerts on the surface which is not homogeneous. Papers 
containing starch and resin are more powerfully acted upon by this vapor 
than papers of a less complex composition. Both in the parts covered 
with starch, or flour paste, are colored in a few minutes of a violet blue ; 
but with starched papers alone a more intense coloration is manifest on 
the places covered again with a thin layer of gum arable, size, or gelatine. 
By looking, then, at the surface of the paper, held somewhat obliquely to 
incidental light, we distinguish clearly, by their different aspect, the parts 
on which these various substances have been applied. The vapor of iodine» 
in condensing at the ordinary temperature on the surface of the papers to 
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which any kind of size has been applied in various places, produces differ- 
ences which are most commonly well recognized by the greater or less 
transparence of the paste of the paper. 

3d. The heterogenousness of the pulp of the Tarious papers of com- 
merce, and the nature of the size with which they i^re penetrated, pause 
differences, either in the coloration which the surface of these papers takes 
when exposed to the vapor of iodine, or in the tint which is manifested 
in the portions of the size deposited in certain portions of that surface ; 
thus, papers with starched pulp generally turn brown, or blue, according 
to the amount of water that remains in their interstices ; other papers turn 
yellow only under the influence of the vapor of iodine, and the parts 
which have received superficially a layer of another agglutinative body 
resist this action for a certain time, and are distinguished from the parts 
of the paper which are not covered with it. — Jour, de Chimie MidiceU, 



ON THE ACIDITY, SWEETNESS AND STRENGTH, OF WINE, BEER 

AND SPIRITS, - 

The following communication on the above subject has been presented 
to the Royal Society, England, by H. Bence Jones, F. R. S. : — 

The acidity of the different liquids was determined by means of a stan- 
dard solution of caustic soda. The quantity of liquid neutralized was 
always equal in bulk to 1000 grs. of watet at 60° F. 

The acidity in different 
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Hence the order in which these wines may be arranged, beginning with 
the least acid, is,Sherry» Port, Champagne, Claret, Madeira, Burgundy, 
Rhine, Moselle, &c. 
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The sugar was determined by means of Soleirs saccharometer, which 
at least gives the lowest limit to the amount of sugar. 

The sweetness in different 



Sherries 


varied from 


4l 


grs. 1 


bo 18 grs. 


in thee 


mn 


Madeira 


<i 


it 


6 


«( 


20 " 




<« 


Champagne 


« 


« 


6 


« 


28 «« 




« 


Port 


« 


« 


16 


<( 


34 «• 


it 


u 


Malmsey 


« 


M 


56 


« 


66 " 




i( 


Tokay 


« 


«< 


74 


« 


- 




<« 


Paxarette 


« 


(1 


94 


(( 


_ 


<i 


« 



Claret, Burgundy, Rhine, and Moselle contained no sugar. Hence the 
order in which these wines may be arranged, beginning with the driest, 
is, Claret, Burgundy, Rhine and Moselle, Sherry, Madeira, Champagne, 
Port, Malmsey, Tokjiy, Paxarette. • 

In a dietetic view, assuming that the sugar becomes acid, then the mean 
results as to the acidity of the different fluids examined, beginning with 
the least acid, is, Whiskey, Rum, Brandy, Claret, Burgundy, Rhine wine, 
Moselle, Sherry, Madeira, Champagne, Cider, Port, Porter, Malmsey and 
Madeira, Ale, Tokay. • 

The alcoholic strength of different samples of 

at. to 23.2 percent. 
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« 

« 

The Burgundy and Claret have less alcohol than was found by Brande 
forty years ago in the wines he examined. The Sherry is now stronger, 
the Port is not so strong, the Rhine wine is of the same strength, and the 
Brandy is as strong as formerly ; the Rum is nearly half as strong again ; 
the Porter is stronger. 

In those wines in which the amount of alcohol was the same, the specific 
gravity vms found to vary with the amount of sugar found by the saccha- 
rometer. 
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ON THE CHEMICO-PHTSIOLOGICAL EFFECTS OF COFFEE. 

[A report of some elaborate investigations of the action of coffee upon 
the human organism, with a statement of their results, by Julius Leh- 
mann, has been translated from the German, and published in the 
Philadelphia Medical Examiner. The latter part we copy in full.] 

If we now consider the results of all the investigations and experi- 
ments, we arrive at the conclusions : — 

1st. That the use of the decoction of coffee produces two important 
actions in the system, which are difficult to harmonize ; viz., stimulating 
^he vascular and nervous systems to greater activity, and at the same con- 
siderably retarding the metamorphosis. 

2d. That the stimulating effect above mentioned, so valuable to us 
from its reviving the wearied spirit, and disposing to thought and pro- 
moting a feeling of comfort and cheerfulness, is due to the opposing modi- 
fications of the action of empyreumatic oil and caffein. 

3d. That the retarding of the metamorphosis is mainly due to the 
oil — the caffein showing this only when it exists in large quantities. 

4th. That increased activity of the heart, trembling, dizziness, delirium, 
Intoxication, &c., are the effects'of caffein. 

6th. That the increased action of the perspiratory organs, of the kid- 
neys, of the peristalic action, and of thQ brain, are the effects of the 
empyreumatic oil. 

If the deqpction be too strong, that is to say, if it is prepared in such a 
way as to contain too great a quantity of both substances for the system^ 
then 'occur the effects peculiar to both, trembling, activity of the heart, 
congestion, &c. If we consider these two chief actions of coffee, 
which are peculiar to some other substances, such as tea, cocoa, spirituous 
liquors, &c., though in a modified degree, we observe that they are at 
variance with the general law, that the greater the expenditure of mental 
and bodily activity, the greater the waste — or rather the metamorphosis 
of the system. Whether this excitement of the vascular nervous system 
occasions more rapidly the destruction of the processes of life, or how 
these two opposing effects are to be explained, remains for the future to 
discover. 

Concluding Observations, — One who is familiar with the general laws 
above mentioned will find it difficult to comprehend the strength, busy 
life and good health of the poorer classes, when he considers these in 
connection with the very small amount of actual nourishment tha^ they 
are able to obtain. And, in fact, the existence of such persons would 
have been inconceivable, if no means of supporting their health and 
strength had been provided, besides that small amount of actual nour- 
ishment Limited to that alone, there would have been a great dispro- 
portion between the amount received and that thrown off; the tissues 
must have suffered a continual waste, even to the dissolution of life. 
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But instinct has taught them to make use of a substance, which is capa- 
ble of making a too scanty nourishment sufficient to the system, and by 
by preventing in this way the otherwise unavoidable disturbances of the 
balances of life. 

It is particularly coffee, tea, cocoa, empyreumatic oils and alcoholic 
liquors, that possess this peculiar influence on the system, and most of 
these agree in producing that excitement of the nervous system of bo 
great importance ia social life. 

If we now reflect upon the distribution of these substances, we And 
that one of them is used by the people as a common article of food, while 
the others are enjoyed by the higher -classes as articles of luxury. In 
those countries where one or other of these substances is cultivated, it^ 
culture is considered a matter of chief importance by the people : thus, in 
Arabia, co£fee; in China, tea; in the wine-producing countries, wine. 
On the contrary, where this is not the case, the choice has fallen almost 
exclusively on coffee or tea. The reason why the preference is given to 
these, particulaiily in Europe, is owing prindpdly to the fact that they 
exert a far less injurious influence upon the system than alcoholic drinlA, 
and also on account of their valuable action upon the nervous system 
from the united effects of coffee and empyreumatic oil. For, while, by 
stimulating the reason and imagination, these prepare man for intellectual 
and bodily exertion, spirituous liquors, exciting only his imagination, 
which degenerates by i^ght excess into confusion of thought, cause, by 
irritating the nervous system, general debility. These latter, therefore, 
can be used with much less safety than coffee or tea. 

An attentive consideration of the quality and quantity of the composi- 
tion of coffee and tea, the various modes of preparing them, as well as 
their action upon the system in connection with the kind of food used, 
will probably account for the peculiar preferences of nations for the one 
over the other. If the composition of tea leaves be compared with roasted 
coffee, we find that they both possess those substances that are of such great 
iihportance — ^thein, ethereal oil, and protein substance. The only differ- 
ence between them is, that the coffee contains an aromatic substance, and 
the tea a greater amount of thein, but especially of ethereal oil. Three 
most important effects are produced by these constituents: — 1. The retard- 
ing of metamorphosis produced by the thein, but more particularly by 
the aromatic substance in coffee. 2. The lengthened activity of the brain, 
produced by the special action of thein and ethereal oil. 3. Serving as an 
actual means of nourishment, by the amount of protein substance con- 
tained in them. Coffee influences more directly the metamorphosis, and 
tea the nervous system. In order to obtain completely these effects of the 
two drinks, they must be partaken of in substance. This occurs, how- 
ever, only among few nations, and is probably dependent upon the kind 
of food used and. their* mode of life. The Orientals and Arabs regard 
coffee as a necessary article of food, and from their custom of drinking it 
with the dregs, thus making the large amount of protein substance and 
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inorganic constituents serve as nonrishment, have unconsciously rendered 
their very frugal diet less sensible to them. If the plastic ingredients are 
not of themselves sufficient, yet here come to their assistance the indirect 
nourishing property of caffein and the aromatic substance — equalizing 
their necessities, and at the same time exciting their nervous system. 

The Central Asiatic inhabitants of the Steppes, the Buratians, the 
Mongolians, &c., make use of tea as a common article of food. They 
prepare it, first, by rubbing the leaves together, then boiling it in water, 
adding a little salt to it ; after they have poured off the decoction from the 
dregs, they add to it butter and milk, and meal if they have any, which 
they roast before adding to the decoction. A person takes per day from 
twenty to forty cups. But even without meal, and only with a little milk, 
this tea often serves, for weeks long, as the only means of nourishinent. 
We see here again a people instinctively directed, as it were, in the peculiar 
mode of preparing tea ; unconsciously adding those substances which are 
of s]^ch great importance, viz., the protein, that becomes soluble by boiling 
in salt water, and also a great portion of the inorganic constituents. It is 
probably here the large amount of thein that influences the metamorphosis. 
Of course they lose entirely the valuable property of the united action of 
ethereal oil and thein, since by boiling the former is dissipated. This could 
better be spared, though, than the other action of tea, which serves as a 
direct nourishment, which is of greater importance. 

The mode of preparing these drinks among Europeans is very different — 
. not placing much value upon the nutritive substances contained in them, 
but merely upon those which are capable indirectly of nourishing, and 
those which induce greater activity of the nervous system and the brain. 
The mode of preparing coffee among the Germans enables them to obtain^ 
besides the empyreumatic oil, as much caffein as they can possibly obtain 
from it ; while in the preparation of tea, less attention is paid to the 
amount of thein than to the ethereal oil — the whole amount of which 
passes over to the decoction.' Hence, with them, tea acts only as a stimu- 
lus to their brain and nervous system, whilst coffee retards the metamor- 
phosis, and also, though not in so great a degree as tea, stimulates the 
nerves. The English, who produce so much meat in their own country, 
and can generally obtain so much of it that it is even possible for the 
poorer classes to partake of it daily, besides the protein substances, have 
less need to prepare their coffee in such a manner as to obtain from it indi- 
rect nourishment. Siiice, however, they feel the want of spirits and 
excitement, their choice has fallen upon tea, which promotes these better 
than coffee. 

We find among the poorer classes of Germany, where meat is so rare, 
and considered so great a luxury, that they are obliged to substitute for it 
such food as potatoes, &c., which consist of substances which indeed 
satisfy their hunger^ biA yet are not fitted to prepare them for very great 
exertions. The feeling of mental and physical lethargy experienced by 
them, and produced by this spare diet, becomes much more evident if they 
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cufier for the want of coffee. The rapid diffusion and yearly increase of 
the consumptiun of coffee is an evidence of the great importance it has 
attained in social life. 

Whilst, at the beginning of the last century, it was considered a luxury 
by the higher classes, it has now become a necessary article to all classes 
wherever food is scarce and dear. Of its total production, which amounts 
annually to 600,000,000 of pounds, two-thirds are consumed by the 
Europeans, whose exertions appear so disproportioned to the actual means 
of nourishment^ In the ZoUverein States of Germany, the consumption 
of it amounted, in 1851, to 100,000,000 pounds, or one-sixth of the 
total production. Upon each reduction of duty, millions of pounds more 
were consumed by the people, the consumption of coffee and potatoes, 
from, the period of their general introduction, having gone hand in hand. 
We see the poor instinctively valuing coffee more, the more they are lim- 
ited to potatoes as their chief food^ 

ARTIFICIAL SILTCIFICATION OF LIMESTONES. 

It is some years since M. Kuhlmann of Lille proposed to preserve ^eces 
of sculpture, &e«, by impregnating them with a solution of silicate of pot- 
ash. SiO* KO+CO« CaO=:Si03 CaO+CO* KO. This process has been 
fbed on a grand scale in certain parts of the Cathedral of Notre Dame. The 
architect of the cathedral reports as foUows : 1. That the infiltration of 
silica made ** sur les terrasses et contre-fort du choeur,*' in October, 1862, 
has preserved the stone from the green moss that covers stones in moist 
places : 2. That the gutters and flagging of limestone subjected to this 
process present surfaces perfectly dry, covered with a silicious crust : 3. 
That upon the stones so prepared, dust and spider webs are less common 
than upon the stone in the ordinary state. The report also states that 
tender stones have been rendered hard ; they have lost part of their porosity, 
and, after being washed, they dry more rapidly than stones not siUcified. 
The process has succeeded completely on all calcareous blocks, whether 
isolated or forming part of the structure, new and old. 

It is not yet known how this process will act on mortars ; but if sucr 
cessful, the silicification of an entire monument may be accomplished, and 
its restoration when old. The whole exterior might be thus covered with 
a thick bed of artificial silicate of lime, and a whole edifice be protected by 
this means from all atmospheric causes of destruction. — SiUiman*» Journal. 

THE STEREOCHROME OF FUCHS. 

The formation of an insoluble cement by means of the soluble silicates, 
(water-glass,) whenever the carbonic acid of the atmosphere acts on this 
substance, or whenever it is brought in contact with a lime-salt, has been 
applied by Fuchs to a most important purpose in the stereochrome. This 
is essentially a process of fresco, invested vrith a capability of receiving 
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and perpetuating works of the highest artistic character, and which may 
be executed on a rast scale. Fuchs' method is as follows : Clean and 
washed quartz-sand is mixed -vtdth the smallest quantity of lime which will 
enable the plasterer to place it on the wall. The surface is then taken off 
with an iron-scraper, in order to remove the layer formed in contact 'vvdth the 
atmosphere, the wall being still moist during the operation. The wall is 
then allowed to dry ; after drying, it is just in the state in which it could 
be rubbed off with the finger. The wall has now to be fixed, i. e., moist- 
ened with water-glass. (An important point is, not to use too much 
water* glass in moistening the wall.) This operation is usually performed 
with a brush. The wall must be left in such a condition as to be capable 
of receiving colors when afterwards painted on. If, as frequently happens, 
the wall has been too strongly fixed, the surface has to be removed with 
pumice, and to be fixed again. Being fixed in this manner, the wall is 
suffered to dry. Before the painter begins, he moistens the part on which 
he purposes to work with distilled water, squirted on by a syringe. He 
then paints : if he wishes to repaint any part, he moistens again. As soon 
as the picture is finished, it is syringed over with water-glass. After the 
wall is dry, the syringing is continued as long as a wet sponge can remove 
any of the color. An efflorescence of carbonate of soda sometimes appears 
on the picture soon after its completion. This may either be removed by 
syringing with water, or maybe left to the action of the atmosphere. Not 
to dwell on the obvious advantages i>osse8sed by the stereochrome over 
the real fresco, (such as its admitting of being retouched and its dispensing 
with joinings,) it appears that damp and atmospheric influences, notori- 
ously destructive of real fresco, do not injure pictures executed by this 
process. The following crucial experiment was made on one of these pic- 
tures. It was suspended for twelve months in the open air, under ^he 
principal chinmey of the New Museum at BerHn ; << during that time it 
was exposed to sunshine, mist, snow, and rain," and nevertheless " re- 
tained its full brilliancy of color." 

IODINE AS AN ANTIDOTE FOR POISONS. 

M. Bernard established some time ago that the solutions of iodine act as 
antidotes against the bite of venomous serpents, and especially of the 
crotales. He has recently communicated another note (framed conjointly 
'with M. Greene) to the Academy of Sciences, to state that the same solu- 
tions of iodine have a similar influence on the South American poisons 
called curare. Their experiments support the opinion long currently be- 
lieved, that the poison of serpents is an ingredient of these poisons, which 
have two effects analogous to those of the bites of the most dangerous ser- 
pents. The curare is so very active that a dose of two or three centigrammeg 
proves fatal to an animal of the size of a pigeon or a guinea pig ; but when 
this poison was mixed with a solution of iodine or iodurated pot assium, it 
may be injected under the skin without danger. The poison may even be 
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injected first, and the iodine afterwards, without the former affecting the 
animal : in this case, it suffices to suspend the absorption of the toxical 
substance by the application of a cupping glass, which gives to the chemi- 
cal reactive the time to meet the ciurare and to operate its disorganization. 
The same remarks apply to the ticunas, another sort of poison which comes 
from the borders «f the Amazon. After this note had been read, M. Bous- 
singault said he did not think it sufficiently established that the curare 
contains the poison of serpents ; he said that, at the least, he could affirm 
that the curare he brought from one of the affluent streams of the Amazon, 
contained none : the Indians obtained it by pounding in cold water the 
bark of a vejuca, which is very common in the forests traversed by the 
great rivers of Equatorial America. It was with this same curare, given 
to M. Pelouze in 1833, that M. Bernard made these interesting experi- 
ments. 

ON THE SO CALLED AMOHPHOXTS PHOSPHORUS. 

M. Puttfarcken has examined some amorphous phosphorus obtained 
from England. He received it in the form of a brownish red, shining, co- 
herent powder, the peculiar odor of which powerfully affected the eyes. 

By long washing with pure water, the phosphorus lost thirteen per cent, 
in weight. The wash- water contained phosphorus and phosphoric acids, 
and a small quantity of phosphate of lime. The powd^, when exhausted 
by- water, was put, when dry and neutral, into well-stopped vessels ; it 
had, however, again become acid in a very short time. 

Fifteen grms. of the so called amorphous phosphorus were oxidized with 
nitric acid ; this was readily effected without the assistance of heat, merely 
by the gradual addition of the phosphorus to the nitric acid. 135 grms. 
of fluid phosphoric acid, of specific gravity 1.13, were obtained. Sulphuret- 
ted hydrogen, however, threw down «o much sulphuret of arsenic from 
this phosphoric acid that the quantity of metal in the phosphoruB must 
have been equal to one-half per cent. 

For the sake of comparison, fifteen grms. of common phosphorus were 
converted into phosphoric acid of the same specific gravity. The quantity 
of acid was 160 grms. 

Exposure to a temperature of 392°-437° F. for three days left the amor- 
phous phosphorus unchanged, so that even the microscope cotild detect no 
globules of ordinary phosphorus. When Hieated in a glass tube drawn 
out to a capillary point, it became black, with evolution of a, strong odor 
of phosphuretted hydrogen, which probably arose from the decomposition 
of the moist phosphoric add. It did not fuse during the operation, and 
on cooling re-acquired its original color. After the tip of the glass tube 
had been sealed up, the tube was inserted into another a little wider, and 
then strongly heated for a considerable time with the blow-pipe. No sub- 
limate was produced, nor had the substance undergone any change by its 
exposure to a red heat. Boiled with solution of caustic potash, the sub- 
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stance eyolved no phosphuretled hydrogen. Oil of turpentine dissolved 
much less of it than of ordinary phosphorus. 

From this the author concludes that the so called amorphous phospho- 
rus does not deserve this name. It is rather a low oxide of phosphorus. — 
Archiv der Pkarm, 

ON THE PRODUCTION OF BOHACIC ACID AND AMMONIA BY VOLCANIC 
t ACTION. 

Mr. K. Warrington stated to the British Association that in 1841 a 
friend of his had visited'the island called Yolcano, situated ahout twelve 
miles north of Sicily. The height of the mountain Volcano is 2,000 feet, 
and the depth of the crater 700 feet. The sides of this depression are 
covered with a white snow-lik^ substance about one inch in thickness, 
beneath which is a fused lava, similar in appearance to the slag of a glasshouse. 
The boracic acid rises in vapor and condenses on the surface of the ground 
or in crevices at the bottom of the crater, from which about 2,000 tons are 
annually removed. It occurs connected with sal ammoniac, and the author 
considers that it exists originally beneath the surface as a nitride of boron. 
When steam is passed over this compound at a moderate red heat, it is 
completely converted into boracic acid and ammonia, which are for the 
most part volatilized with the aqueous vapors. This theory of the forma- 
tion of boracic acid was considered by the author substantiated by the 
analysis of the slag beneath and the snow>like mass above. The former 
contained nitride of boron, and the latter boracic addandammoniacal salts. 

VESSELS FOR THE PRESERVATION OF FLUOHYDRIC ACID. 

Stadeler has found that gutta percha and vulcanized India rubber 
resist the action of fluohydric acid almost completely. A solution of the 
acid, which was so concentrated as to fume in the air, was found, after 
having been for some time preserved in a bottle made of gutta percha, per- 
fectly colorless and clear. The gutta percha had imdergone no change, but 
was somewhat brighter colored on the inside. — Ann, der Chemie und 
Pharmacies Ixxxvii. 137* [It would doubtless be possible to cover the 
inside surface of a glass bottle with gutta percha by pouring in a solution 
of the gum resin in chloroform.] 

OXIDE OF GOLD. 

Figuier, who tested the several methods of preparing this oxide, now so 
extensively used in electro-gilding, has determined the best to be as 
follows : Dissolve 1 pt. gold in 4 pts. aqua regia, evaporate to dryness, 
redissolve in water, add a little aqua regia to take up the traces of metallic 
gold and of protochloride remaining undissolved. Evaporate again, redis- 
solve in water, and mix with pure potassa perfectly free from chloride, 
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until it gives an alkaline reaction with turmeric paper. Turbidity imme- 
diately ensues, when it is mixed with chloride of barium ; aurate of 
baryta precipitates as a yellow powder. When the precipitate begins to 
assume a whitish appearance, the addition of chloride of barium must be 
discontinued, as all the gold oxide has gone down, and the alkali commenced 
to act upon the baryta of the chloride. The aurate of baryta is then to be 
washed until the waste- waters cease to be precipitated by sulphuric acid. 
The aurate is then heated to boiling, with dilute nitric acid, in order to 
eliminate the oxide of gold. By washing until the water no longer reddens 
litmus paper the oxide becomes pure, and must be drie^ between the folds 
of bibulous paper by exposure to air. — Jour, de Pharm, 

ON THE BECOVERy OF GOLD AND SILVER FROM THE FLUIDS 
EMPLOYED FOR ELECTRO-PLATING AND GILDING. 

* 

The following method of recorering gold and silver from the fluids em- 
ployed in electro -plating and gilding is described by Prof. Bolley, in the 
M Centrablatt," (German magazine of science.) 

The cyanide of gold, dissolved in an excess of cyanide of potassium, 
resists most means of separation ; even sulphuretted hydrogen produces 
no precipitate in it. The complete separation of the gold cannot be effected 
in the humid way ; and this has given rise to the propositions of Bottcher, 
Hessenberg, Eisner and others, to evaporate the fluid, mix the dry resi- 
due with an equal quantity of litharge, fuse the mixture at a strong red 
heat, and dissolve the lead from the fused mass by hot dilute nitric acid ; 
by this means the gold is left as a loose sponge. A more recent proposi- 
tion is that of Wimmer, by which the mass left by evaporating the fluid to 
dryness on the water- bath is mixed with one and a half times its weight 
of nitrate of potash, and thrown in small portions into a red-hot Hessian 
crucible. The explosions must be waited for, and the process continued 
tihtil the entire mass runs smoothly. The flrst process has nothing 
against it, except the necessity of a strong fire and the employment of 
nitric add ; the second, on the contrary, is very unpleasant uid unsafe in 
its performance. It is sufficiently well known that there is no substance 
with which nitrate of potash detonates so violently when heated as with 
cyanide of potassium. If the portions of the mixture employed be only a 
little too large, very violent explosions are produced, which cannot take 
place without loss. 

The following process may be adopted in small operations with a plat- 
inum crucible over a spirit-lamp. The dried mass of salts is mixed with 
an equal quantity of powdered muriate of ammonia, and gently heated. 
The ammoniacal salts decompose the cyanides of the metals, forming 
cyanide of ammonium, which is decomposed and volatilized, whilst the 
acid of the ammoniacal salt or the halogen combined with the ammonium 
imites with the metal which had been combined with cyano£ an. In the 
present case, muriate of ammonia forms chloride of potassium, chloride of 
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iron (when ferro-cyanide of potassium has been employed) and chloride of 
gold. The latter is readily decomposed with formation of metallic gold ; 
the other, at least partially, with separation of peroxide of iron, in fine 
crystalline scales. XJndecomposed chloride of iron, as well as chloride of 
potassium, may be extracted with water after complete decomposition, for 
which a slight red heat is sufficient; the gold forms a coherent spongy 
mass ; the iron fine light scales, which are readily separable by mechanical 
means. If any gold remain in the form of dust with the peroxide of iron, 
it may be dissolved but with nitromuriatic acid, ^the calcined oxide of iron 
long resisting the action of the acid,) and the gold thrown down by 
protosulphate of iron. In most cases this mode of separation will be un- 
necessary. The author has convinced himself, by the employment of meas- 
ured volumes of the same solution of gold, evaporation, heating vrith mu- 
riate of ammonia, and so forth, that even the quantity of gold in such 
solutions may be determined with sufficient exactness. 

The same process may be adopted with plating fluids ; chloride of silver 
is obtained, together with oxide of iron, from the ferro-cyanide of potassi- 
um; the chloride is readily dissolved by ammonia; metallic silver, of 
which, however, but little or none is formed, is extracted by nitric acid. It 
is unnecessary to say that the residue is operated upon in the usual man- 
ner to obtain the silver ; nevertheless, as the decomposition of the plating 

' fluids may be eflected in the humid way by means of sulphuretted hydro- 
gen, this process may not be so frequently adopted for silver. 

Lastly, it may be useful to inform those 'persons who occupy themselves 
with electro-plastic processes, that the employment of chloride of ammo- 
nium or a salt of ammonia in this manner furnishes a ready means of 
testing the composition of such fluids as are used in the formation of a 
galvanic coating. For solutions of copper, the author employs sulphate of 
ammonia, beq^iuse, when muriate of ammonia is employed, chloride of 

*copper is formed, which is partially volatiUzed with the undecomposed sal- 
ammoniac, producing a loss of copper. 

A NEW SOLVENT FOR COLLODION. 

MM. E. Mathew Plessy and Iwan Schlumberger have proposed wood 
spirit, or methylic alcohol, as a substitute for ether for dissolving collodion. 
For this purpose it has many advantages ; as it is not so volatile as ether, 
a thicker and more uniform coat can be applied on glass for photographic 
purposes. The solution of collodion thus jH'epared is capable of dissolving 
a inuch larger quantity of iodide of potassium than an ethereal solution, 
and will consequently yield a more sensitive coating. The only incon- 
venience attending the use of wood spirit, and which it is important to 
notice, is, that, during its slow evaporation from the surface of glass, &c., 
a certain quantity of formic acid is produced. By adding a little alcohol 
of sp. gr. iO° to the wood spirit, and gently warming the glass plate upon 
which the coating is to be put, the formation of the acid may be obviated* 

12 
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The low price of wood spirit will, we aie sure, induce many photog- 
raphers to test the ^matter. — JBttUetin de la Soeiiti IndustrieUe de Mul' 

ON THE DETECTION OF BLOOD, CONSIDERED IN A CHEMICO-LEGAL 
POINT OF VIEW, BY M. MORIN, PROFESSOR OF CHEMISTRY AT 
THE MEDICAL SCHOOL OF ROTTEN, FRANCE. 

The existence of blood on the clothes of an assassin constitutes one of 
the most important problems of judicial chemistry. The action of reagents 
and the power of the microMope, in many cases, demonstrate the presence 
of the organic liqaid» proyided that the criminal has not washed his clothes 
with the precautions that science has placed at his^disposai, or else that 
the blood deposited on the bodies which haTC served him as supports has 
not undergone putrid fermentation^ so as to destroy its characteristic ma- 
terials. 

The assassin, in his haste to destroy that which is firequently an essential 
portion of the evidence against him, washes his clothes with boiling water, 
sometimes even with the addition of soap, with a view of hastening the 
disappearance of this indubitable evidence of his crime ; whence results 
the iixation of certain matters of the blood on the tissue. This liquid, 
thus concreted, gives to the stained part a greater consistence than that of 
the tissue itself, and forms stains of a more or less deep-brown color. 
These stains are of two kinds ; sometimes they arise from a jet of blood, 
at others they are imbibed ; sometimes the former have, so to speak, a 
spheroidal form, and this happens when the blood £M!es on a tissue pro- 
vided with small fibrils which retain it, and seem to be opposed to its 
juxtaposition* by favoring its coagulation. I£^ on the contrary, the tissue 
is free from nap, the vital fluid, by retaining for a longer time its tempera- 
ture, and in some measure its vitality and its fluidity, forms stains by im- * 
bibition. Whatever may be their state, when they are washed at a tem- 
perature higher than albumen coagulates they present the same color. 

The ordinary means of demonstrating the presence of blood upon a 
tissue consist in the immersion of the stains in distilled water, with a 
view of obtaining a solution of this coloring matter with some proteic 
elements ; but this method of investigation is impracticable in the case of 
stains which have been washed with boiling water. To solve this problem 
we have made some experiments, which we now communicate. We re- 
ceived human blood, issuing from a vein, upon linen ; the tissue was im- 
mediately saturated with that liquid, and after some hours' exposure to the 
air stains were obtained, which were more consistent than the other por- 
tions of the tissue. They were washed with water at a temperature above 
that required for the coagulation of the albumen. The stains thus acquired 
a duller tint than they had previously. After this washing in ordinary 
water, they were subjected to the action of boiling water containing soap, 
and finally to that of cold water, until the liquor was no longer milky. In 
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this state, and after desiccation, they were examined. Their consistence 
was always superior to that of the tissue itself; the washings had not 
perceptibly dissolved the elements of the blood. We then detached with 
the scissors some of these stains, which we reduced into small strips, 
which were suspended in distilled water. After long immersion the 
liquid was not colored, and agitation did not develop in it any streak 
which could render evident the solution of a body of greater consistency 
than the liquid employed. The application of heat did not determine any 
opalescence indicating the solution of the least trace of albumen. 

The course to be followed for indicating the existence of this organic 
liquid coagulated on the tissue, owing to the washing performed by the 
criminal, consists in putting the stains in contact with a weak solution of 
pure potassa ; and, after reacting for some time, a liquor is obtained, which, 
is precipitated white with nitric acid or with pure hydrochloric add, 
which indicates the solution of one or more of the matters of the blood. 
By this alkaline treatment the stain loses some of its color, but what then 
is the body which is found in some measure indelibly fixed on the tiiMue ? 
To solve this question, it is only necessary to put the stained tissue in 
contact with pure hydrochloric acid, which dissolves the matter of the 
stain, and forms a solution which, carefully reduced to dryness, furnishes 
a residue having the property of acquiring a very clear blue color, with 
ferro-cyanide of potassium, and a blood-red color, with sulpho-cyanide of 
potassium. These characters evidently demonstrate in washed blood- 
stains the presence of iron, which is always present in the blood. From 
the foregoing, when the chemist is enabled to establish in washed blood- 
stains the simultaneous existence of iron and a protdc element of the 
blood, it furnishes to the prosecution a new element of proof of guilt. — 
Jour, de Ch6mie Medical, . 

METHOD OF EXAMINING BUTTER. 

The method of examining butter here described is only of use for the 
determination of its commercial value ; it is calcidated to enable a com- 
parison of several samples of butter to be effected in a short time. The 
following instruments are required : — 

1. For measuring the butter, a cylindrical glass tube, about two and 
one-half inches long and two lines wide, and open at both ends, is em- 
ployed. It is ground in a conical form at one end, and flat at the other. 
Into this is passed a cork, attached to an iron wire, which closes the tube 
almost air-tight, but can be readily pushed through it. When in use, the 
cork is drawn back to the flat end of the tube, which is then filled by 
sticking it into a mass of butter ; care must be taken to prevent the intru- 
sion of air between the portions of butter. A mark is made on the tube, 
to indicate the quantity of butter to be employed in the examination. 

2. A graduated tube, five and one-}ialf inches long, two and one-half 
lines wide, closed at one end, and ground off at the other, is divided at the 
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lower portion into ten equal ports, in inch a manner that these ten parts 
may represent exactly the volume of tutter contained in the other tube 
to the mark. In order to find this Tolume, the butter measure is to be 
filled with water, whilst the stopper is placed exactly at the mark ; the 
water is then poured into the tube to be graduated ; and after waiting for 
half a minute, to make sdre that aU the water has collected, its level 
may be marked with a file, the height of water being taken to its lowest 
point in the middle of the tube. The space below this mark is then 
divided into ten equal parts, and marked with a file. Another file mark 
is made, three and one-half inches above the graduation. 

To test butter by means of this instrument, the measure is to be filled, 
as above described, by inserting it to a little above the mark. This is 
^ effected with thin pieces of butter, by inserting the tube perpendicularly 
into the butter on a plate, until the edge of the tube comes in contact with 
the plate. The tube is then drawn back, and the stopper pushed down 
until the butter projects a little beyond the edge of the tube ; and this 
operation is repeated until the tube gradually fills up. The mouth of the 
tube IS then closed with the finger, and the cork pressed upon the butter 
imtil it is completely united; the cork is then pushed exactly to the mark, 
and the projecting portion of the butter scraped ofil In this manner the 
presence of air is avoided. The butter-measure is then put over the open 
end of the graduated tube, and the butter pushed out of it by the stopper. 
The latter is then filled up to the mark with pure anhydrous ether, in 
which the butter is dissolved by shaking, the open end of the tube being 
closed by the finger. In about half a minute all the fat dissolves in 
the ether, whilst the impurities, such as buttermilk and water, are seen 
floating in the form of flakes, or drops. If the tube be then left standing, 
all these impurities settle completely, in about twenty-four hours, to the 
bottom of the tube, forming a stratum the thickness of which may be 
ascertained by the divisions of the tube. Each division, as may be ascer- 
tained by experiments jsonducted in other ways, corresponds pretty 
exactly with ten per cent, of impurities, whether there be water or other 
substances ; and as half degrees may be easily marked, the quantity of 
butter may be determined to five per cent, or even more, exactly. 

Middling samples of butter deposit a stratum of two degrees ; they 
consequently contain eighty per cent, of butter, and twenty per cent, of 
impurities ; in bad samples, which were still regarded as salable, the 
stratum was not more than two and one-half degrees, and one sample 
even showed four degrees, containing consequently only sixty per cent, of 
butter, and forty per cent, of impurities. — PolyUchn. Jour, CXXX, p, 374. 

SOLIDIFIED MILK. 

A method of making solidified milk, as adopted with success by Mr. 
Blatchford, of Armenia, Dutchess Co., N. Y., is thus described in the New 
York Medical Journal for October, by Dr. Doremus : — 
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««To 112 pounds of milk 28 pounds of Stuart's white sugar were 
added, and a trivial portion of bicarboiiate of soda, a teasx>oonful, merely 
enough to insure the neutralizing of any acidity, which in the summer 
season is exhibited even a few minutes after milking, although inapprecia- 
ble to the organs of taste. The sweet milk was poured into evaporating 
pans of enamelled iron, embedded in warm water heated by steam. A 
thermometer was immersed in each of these water-baths, that, by fre- 
quent inspection, the temperature might not rise above the point which 
years of experience have shown advisable. To facilitate the evaporation, — 
by means of blowers and other ingenious apparatus, — a current of air is 
established between the covers of the pans and the solidifying milk. Con- 
nected with the steam engine is an arrangement of stirrers, for agitating 
the milk slightly while evaporating, and so gently as not to chum it. In 
about three hours the milk and sugar assumed a pasty consistency, and 
delighted the palates of all present. By constant manipulation and warm- 
ing, it was reduced to a rich, creamy-looking powder, then exposed to the 
air to cool, weighed into parcels of a pound each, and by a press, with the 
force of a ton or two, made to assume the compact form of a tablet, (the 
size of a small brick,) in which shape, covered with tin foil, it is presented 
to the public." 

The doctor adds : — 

« Some of the solidified milk which had been grated and dissolved in 
water th% previous evening was found covered with a rich cream ; this, 
skimmed off, was soon Converted into excellent butter. Another solution 
was speedily converted into wine- whey, by a treatment 'precisely similar 
to that employed in using ordinary milk. • It fully equalled the expecta- 
tions of all ; so that solidified milk will hereafter rank among the neces- 
sary appendages to the sick room. In fine, this article makes paps, 
custards, pud(Ungs, and cakes, equal to' the best milk ; and one may be 
sure it is an unadulterated article, obtained from weU-pastiured cattie, and 
^ot the produce of distillery slops — neither can it be vnUered, For our 
steamships, our packets, for those travelling by land or by sea, for hotel 
purposes or use in private families, for young or old, we recommend it 
cordially as a substitute for fresh milk." 

INFLUENCE OF CHEESE ON DIGESTION. 

As a'digester, as some not appropriately call it, cheese — that which is 
decayed and mouldy being preferred by connoissexirs-^-is often eaten after 
dinner. The action which experience seems to have proved it to possess, 
in aiding the digestion of what has previously been eaten, is both curious 
and interesting, and has had some light thrown upon it by recent chemical 
research. When the curd of milk is exposed to the air in a moist state 
for a few days at a moderate temperature, it begins gradually to decay, to 
emit a disagreeable odor, and to ferment. When in this state, it possesses 
the property, in certain circumstances, of inducing a species of chemical 
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diange and fermentation in other moist substances with which it is mixed 
or is brought into contact. It acts after the same manner as sour leaven 
does when mixed Mrith sweet dough. 

Now, old and partially decayed cheese acts in a similar way when intro- 
duced into the stomach. It causes chemical changes gradually to com- 
mence among the particles of food which has x>i^Yioufily been eaten, and 
thus facilitates the dissolution which necessarily precedes digestion* It is 
only some kinds of cheese, however, which will effect this purpose. 
Those are generally considered the best in which some kind of cheese 
mould has established itself. Hence the mere eating of a morsel of 
cheese after dinner does not necessarily promote digestion. If too new, 
or of improper quality, it will only add to the quantity of food with 
which the stomach is already overloaded, and will have to await its turn 
for digestion by the ordinary process. — Chemistry of Common Life^ 

GUANO. 

At a meeting of the Society of Arts, some interesting statistics relative io 
guano were presented by Mr. Horace Green. 

Guano is generally understood to have been brought to the notice of 
Europeans by Humboldt in 1804. It was first brought to England as 
merchandise in 1839. It had, however, been used in Peru for 600 years. 
Of this excrementitious matter voided by sea-birds, a very large proportion 
was decomposed before the guano of commerce was extracted from its 
beds, and more still before its arrival in port. Proof of the rapid depre- 
ciation of guano in keeping might be found in the analyses of the dung 
of birds by Sir Humphrey Davy and M. Coindet. Coindet found in re- 
cent excrement 8.61 of pure ammonia, and of ammonia in the form of its 
equivalent of uric acid 35.20, making a total of 43.81 per cent. Davy 
found that the soluble patter of the dung of pigeons decreased from 23 
per cent, in the recent excrement to 16 per cent, in that of six months 
old, and to eight per cent, after fermentation. It appeared that in five 
years (1845-60) nearly 650,000 tons of guano had been brought almost 
rotmd the world for the stimulation of the soils of this country ; but it 
was generally believed that the zenith of supply from Peru was past. 
Prom the mean of many analyses of different varieties, it was stated that 
the amount of ammonia was, in Saldanha Bay, 1.68 per cent. ; in Pata- 
gonia, 2.55 per cent. ; in Cape and Algoa Bay, 2.00 j^ cent. ; and in the 
New Islands, 1.96 per cent. ; but in phosphate of lime, which was the 
next most important element, the guanos were richer as they were poorer 
in ammonia. The mean amount of phosphate of lime was, in Saldanha 
Bay, 55.40 per cent. ; in Patagonia, 44.00 per cent. ; in Cape and Algoa 
Bay, 20.00 per cent.'; and in the New Islands, 62.80. The question, 
however, arose, whether or not large quantities of such manures could be 
sold at a price which should not exceed the home cost of super-phosphate 
of lime. Reference was then made to the Guano Substitute Prize of 
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1000/., and the Gold Medal, which were oifered by theKoyal Agrictdtural 
Society for the discovery of a manure equal in its fertilizing properties td 
Peruvian guano, and which could be sold at a price not exceeding 51, per 
ton ; and it was contended that, as, according to the composition of guano 
as given by Professor Way, and the known value of these several articles 
in the markets of commerce, the value of a ton of such material would 
be upwards of 12/., it was not at all probable that any one would dis- 
pose of it for 61, The author then proceeded to describe the fisheries 
guai^o of Mr". Pettit, and gave the results of several analyses, from which 
it was deduced that, according to the scale before alluded to, the mean 
value of the samples tested was 91, 7s, Id, per ton. The manufacture of 
this guano on a large scale would be carried on by a process of the follow- 
ing nature : A given weight of fishy matter was placed in a large tank, 
and sulphuric acid of commerce added to the mass. The action of the 
jicid was BO powerful as speedily to reduce the organic matter to a soft 
pulpy consistency, resembling in appearance the fecal matter of birds. 
This pasty mass being placed in a centrifugal drying machine, and' the 
superabundant moisture forcibly driven off, the partially dry matter was 
now submitted to a heat not exceeding 212° Fahrenheit, and afterwards 
pulverized in a suitable manner. In this process the oily matter of the 
fish separated itself and swam upon the surface of the liquid ; hence it 
could be easily separated, and formed an important item in the economy 
of the manufacture — since, taking all kinds of fishy matter, we obtained 
an average of three per cent, of oil, worth 26/. per ton, or three-fourths 
of the whole expense of the raw material. Another process might in 
some cases be adopted with advantage, especially with cartilaginous fish. 
As to the supply of the raw material, it was believed, from the testimony 
of many persons on the coasts, that an ample supply of refus6 fish would 
be obtained at an average price of 1/. per ton ; and taking 60 tons of this 
weekly, the cost of manufacture and incidental expenses would be 
10,643/. per annum. From this there would result 93 tons of oil, which, 
at 25/. per ton, would give 2,326/., and 1,653 tons of guano, at 7/. per ton, 
or 11,571/., making together 13,8967. as the amount of sales, or as profit 
of 3,253/. 

It was stated that some years ago an inquiry was instituted as to whether 
the offal and refuse fish of Newfoundland could not be prepared into a 
nianure at a cheaper rate than that already in the market, when it was 
found that there were difficulties in the way, which led to the abandon- 
ment of the idea. 

BRITISH AGRICULTURE. 

At the London Society of Arts, Mr. Mechi presented a communication, 
in which he called attention to the new method of irrigation as practised 
successfully by him, which involved in its consideration our water supply, 
sanatary condition and physical support, and the application of steam to 
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cultiyation. Nearly the whole difference between this balanee sheet and the 
former one arose in the life stock account. By irrigation he was enabled to 
double, if not triple, his green and root crops, and thus render them profitable 
instead of luiprofitable. It was quite clear that if he could double his stock 
he doubled the quantity of his manure, and thus affected importantly the 
cereal crops. If he doubled his green and root crops, he would diminish 
their cost one-half. This was actually the fact, and therein was his present 
and most agreeable position. Every practical farmer knew that the losing 
part of his farm was the root crop, it costing him more than the animal 
repaid, and lea^ang a heavy charge on the ensuing grain crops. Irrigation 
changed all this, and permitted each crop to be responsible for its own 
annual charge, thus rendering them all remunerative. Professor Way, in 
his recent analysis of grasses in the " Royal Agricultural Society's Jour- 
nal," had revealed the astounding truth, that irrigated grasses contain 
twenty-five per cent, more meat-making matter than thos^not irrigated. 
We know by our great chemists that our sewers contain the elements of 
our food, of, in fact, our very selves, and that to waste them as we now 
do was a cruel robbery on the welfare and happiness of our people. 
Practical experience has taught Mr. Mechi that the sewerage was all the 
better for ample dilution ; that the more you flood your cities with limpid 
streams, washing from every tainted and poverty-stricken court and alley 
the elements of pestilence and suffering, the grateful earth virill absorb 
them in her bosom, and return them to you as treasures of health and 
strength. When he spoke of liquefied manures, he must be understood 
as meaning all excrementitious matter, solid or liquid, rendered fluid or 
semi-fluid by the addition of water, or by decomposition in water. In dealing 
with quantities of such decomposing matter, a disagreeable and unhealthy 
eflluvia would arise, however small the trap or cover of the tank ; but experi- 
ence had at length taught him that a jet of waste steam adn^tted into the tank 
above the agitated mass of putrefaction effectually prevented any noisom^odor. 
To irrigate a farm of 200 acres you would require — four-horse steam power ; 
fifteen yards per acre of three-inch iron pipe ; a circular tank, about thirty 
feet in diameter and twenty feet deep ; two hundred yards of gutta percha 
two-inch hose ; a gutta percha jet ; and a pair of force pumps, capable of 
discharging 100 gallons per minute. At present priees, all this could be 
effected at about 61, per acre, so that the tenant paying 9«. per acre to his 
landlord for such an improvement would be a great gainer. While touch- 
ing on irrigation, it might be useful to consider drainage, with which it 
had a close connection. Of course, without drainage, natural or artificial 
irrigation would be injurious. There could be no doubt as to the necessity 
for tapping sand or peat pots, or other natural and free receivers of water, 
when surrounded by tenacious clays. Up-and-down drains would gener- 
ally do this ; but where they did not, Jateral branches might be added. 
Every farmer with 200 or 300 acres, who had not a steam engine, had a 
great lesson to learn, as a good four-horse power steam engine would tire 
any sixteen real horses that could be found, the comparative cost being 
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150^. against 600/., besides eating nothing when not at work, occupying 
less space, and economizing an immense outlay in casualties by disease, 
cost of attendance, and daily food. The author then alluded to Mr. 
Romaine's steam cultivator, and to Mr. Usher's steam plough, both of 
which he thought might yet be made sufficiently powerful to work thirty 
or forty acres, or even 100 acres, a day. The former machine would, if 
required, deposit the seed and roll the land at one and the same time ; and 
when not cultivating, it would be available for driving the threshing-ma- 
chine, mill-stones, irrigating pumps, chaff and turnip-cutters, cake-breakers, 
&c., requisite on most improved farms. It was also intended to work a 
reaper at harvest. The new American threshing-machine was considered 
to be an implement that would supersede all ours in cost, utility, lightness, 
durability, and general enconomy ; but instead of working it by horse 
power, as had been proposed by their Yankee friends, he had attached a 
small portable steam engine of four-horse power to the machine, and 
proved its' advantage ove^a relay of eight horses. 

ON THE SEWERAGE OF MANTJFACTUEING TOWNS. 

The analysis, made by Dr. "VVrightson,^ of a natural deposit from the 
sewerage of Birmingham, formed near the embouchure of several sewers 
opening into the Kea, showed the absence of all ammoniacal salts and the 
scarcity of phosphates, particularly alkaline phosphates, and, at the same 
time, the presence of a large quantity of protoxide of iron, also of zinc, 
copper, and other metals in the state of oxides and sulphurets. These 
metallic salts, in the sewers, absorbed the sulphuretted hydrogen and am- 
monia generated by decaying vegetable and animal matter, and, doubtless, 
contributed to promote the* health of the town. The deposit contained 
when dried only 1.4 per cent, of nitrogen (not as ammonia) and 3.5 of 
earthy phosphates ; but about 11.7 of protoxide of iron, besides zinc, cop- 
per, and other metals to the extent of two or three per cent. — Proc* Brit- 
ish Association* 

ON THE EQUIVALENCY OF STARCH AND SUGAR IN FOOD. 

^ 

The following is an abstract of a paper presented to the British Associc^ 
tion, 1854, by Messrs. Lawes and Gilbert. At the meeting of the British 
Association at Belfast the authors had given a paper " On the Composi- 
tion of Food in Relation to Respiration and the Feeding of Animals," in 
which they had illustrated, by reference to experiment, that, as our current 
food-stuffs go, it was the amounts they supplied of the assimilable non- 
nitrogenous rather than those of the nitrogenous constituents, which 
measured both the amounts consumed by a given weight of animal, within 
a given time, and the amount of increase obtained from a given weight of 
food. The results, which formed the subject of the present communica- 
tion, afforded further illustration of tome of the points brought forward 

12* 
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in the former one ; but they had been arranged with reference to. certain 
practical questions as well as to the more scientific bearings of the subject. 
Thus, those interested in the growth of sugar had long wished to obtain 
the introduction of the lower qualities of that article, for feeding purposes, 
duty free. The subject of the remission of the malt- tax, for the same 
object, had also frequently been agitated. According to the results of ex- 
periment, (numerous tables of which were exhibited in the room, and in 
which the animals had been made to rely for about one-third of their total 
food upon the starch or sugar employed,) it appeared that absolutely iden- 
tical amounts of the dry substance of the starch and sugar, which had 
*thus been tried against each other, had been both consumed by a given 
weight of animal within a given time, and required to yield a given 
weight of increase. The identity, therefore, in feeding value, which had, 
from the known chemical relationship of these two substances, been hith- 
erto assumed, was thus experimentally illustrated. If, therefore, sugar 
had no higher feeding value than starch, the relative prices, weight for 
weight, of sugar and the starchy grains generally used for feeding pur- 
poses, but which also supplied the needful nitrogenous constituents, 
would afford an easy means of estimating the probable economy of the 
use of the former. These new results were also consistent with direct 
experiments, published by the authors some time since, ** On the Compar- 
ative Feeding Value of Malted and XJnmalted Grain." It was true that 
malt and other saccharine matter might serve, in some degree, to give a 
relish to the food, and thus induce the animal to consume more, which 
in ** fattening " is always a consideration ; but this incidental benefit could 
not counterbalance much increased cost : hence, it did not seem probable 
that any extensive use of malt for feeding purposes would be such a boon 
as had been supposed. The proved equivalency of starch and sugar in 
food was also of interest in reference to some other of the views maintained 
by the authors in their former paper. Thus, it had been shown that a 
fattening animal might store up very considerably more fat than existed 
ready formed in its food ; and this produced fat was doubtless, in a great 
measure, due to the starchy and saccharine substances, which constitute so 
large a proportion of the non-nitrogenous constituents of our staple vege- 
table foods. It was these, too, which, in practice, served largely to meet 
the requirements of the respiratory function, which it had been shown, 
under ordinary circumstances, measured to such an extent the amount of 
food demanded by the animal system. 

ON THE RELATIVE VALUE OF DIFFERENT KINDS OF MEAT AS 

FOOD. 

M. Marchal took twenty grammes of the muscles of the pig, ox, sheep, 
calf, and hen, which contained neither sinews nor cellular tissue, nor adher- 
ing fat, except what naturally exists between the muscular fibres, and 
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dried them in a water bath for sereral days, and thus ascertained the loss 
which each sustained by desiccation : — 

FIRST EXPERIMENT. SECOND EXPERIMENT. 

Solid Matter. Water. Solid Matter, WcUer, 



Pork, 


29.45 


70.55 


30.25 


69.75 


Beef, 


27.70 


72.30 


27.50 


72.50 


Wether mutton, 


26.55 


73.45 


26.35 


73.65 


Chicken, 


26.35 


73.65 


26.30 


73.70 


Veal, 


26.00 


74.00 


25.55 


74.45 



According to these numbers, we should arrange the meats in the follow- 
ing order of Iheir relative nutritiye powers : pork, beef, mutton, chicken, 
yeal. This order is, however, not the true one ; because the leanest 
meat contains a certain amount of fat, and because this substance is not 
so important an article of food as the pure muscles, it is necessary to ascer- 
tain how much a certain quantity of meats contain before we can judge 
properly of its relative nutritive value. M. Marchal accordingly treated 
the dried flesh with ether to dissolve out the fat, and obtained the following 
results : — 

Pure muscle 
Fat soluble in ether. insoluble in ether. 

Beef, 2.54 24.95 

Chicken > 1.40 24.87 

Pork, 5.97 24.27 

Mutton, ..... 2.96 23.38 

Veal, 2.87 22.67 

The last table shows that the true order should be beef, chicken, pork, 
mutton and veal, a result which experience confirms. It may, however, 
be remarked, that there is considerable difference between the same kind 
of meat derived from, different animals, and that the same amount of two 
different kinds of beef broth, both containing the same amount of water, 
may have different nutritive values. — Comptes Rendus de VAcaddmie. 

ON THE VALUE OF PHOSPHATE OF LIME IN NUTRITION. 

In the BuUetin de VAcadimie Impiriale de Mddecine, for January, 1854, 
we find a report by M. Mouri^s, in regard to the effects of phosphate of 
lime in the nutrition of animals, and the influence which the judicious 
employment of this salt is capable of exercising upon the mortality of 
children in large cities. * 

It has been a comparatively short period since physiologists began to 
appreciate properly the impprtanoe of inorganic principles in the phe- 
nomena of life. The farther we penetrate into this complex problem, the 
greater is the importance attributed to bodies, the presence of which in the 
human organism was regarded as quite accidental. 

Very dissimilar organic compounds may be substituted for each other 
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in our diet without any disorder in the general harmony, but the inorganic 
principles can only be replaced by substances yery closely analogous to 
them. Albumen, fibrin, and casein, and other more complex aliments, 
though differing in origin and composition, may fulfil the same physiologi- 
cal end, but it is different with inorganic principles. Lecanu has shown 
that iron is indispensable for the proper constitution of blood-globules,; 
chloride of sodium is of primary importance also as a constituent of the 
liquor sanguinis ; and it is only as an exception that we find, in certain 
gramniyora, this salt partially replaced by the phosphate of soda or of pot- 
ash. Liebig has shown that the chloride of potassium of the muscles 
cannot be replaced by chloride of sodium. Each inorganic constituent of 
the organism has, therefore, its definite and limited sphere of action, to 
which it is exclusiyely adapted. 

Among the indispensable inorganic salts, the phosphate of lime holds an. 
important rank. M. Mouri^s has deyoted himself to the elucidation of 
its pecidiar action. He deduces from his experiments the following con- 
clusions : — 

Ist. Phosphate of lime plays a more important part in nutrition than 
has heretofore been belieyed. Independently of its necessity as a constituent 
of bone, this salt maintains that irritability without which there is no 
assimilation, and consequently no nutrition. Its insufficiency, therefore, 
produces death with all the symptoms of inanition, while its insufficiency 
in a less degree produces a series of lymphatic diseases. 

2d. The food consumed in cities is^ deficient in this respect. Nurses' 
milk has, consequently, the same defect. The infant as well as the foetus 
suffers from the depriyation of this element, so indispensable tO its devel- 
opment and life. Hence one of the causes of the increase in the number 
of still-bom children, and of the mortality of infancy. 

3d. The addition of this salt, in combination with animal matter, to 
alimentary substances, obyiates one cause of disease and death. 

The following are the principal facts on which M. Mouri^s relies to 
establish these conclusions : — 

The blood of animals contains a constant proportion of earthy phosphates, 
which is independent of their ingesta. The pigeon ingests phosphate of 
lime slightly in excess in the grain and calcareous gravels which it picks 
up ; the horse swallows an excess in its fodder ; the dog procures a still 
greater excess from the bones on which it is fed ; and yet the blood of the 
pigeon contains in 1000 grammes 1.20 of phosphate of lime ; the horse 0.5 ; 
the dog 0.4. This resiilt is not accidental ; aU birds whose blood has been 
analyzed have 1.5 to 1.2 of phosphate of lime, while the proportion in the 
blood of the carnivora and herbivora varies from 0.9 to 0.4. The propor- 
tion thus regulated by Nature is modified by age and sex. The bull, cow 
and calf have the same food, yet their blood contains respectively 0.5, 0.9, 
0.8 of phosphate of lime. 

The requisite proportion of alkaline phosphates varies, therefore, in 
different animals. A pigeon weighing one pound died at the end of ten 
TOonths, during whiph period he was fed daily on one oz. of wheat, ynth 
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common water for a drink, by which rather more than a grain of phosphate 
of Kme was ingested ^daily : on the other hand, a woman weighing 100 
pounds enjoyed perfect health upon a diet which furnished her daily with 
90 grains of phosphate of lime — thus health in the one case, and death in 
the other, with relatively equal quantities of this salt. 

We shall recur to this example to show how complex are the conditions 
of these experiments, ' and what reserve is necessary in drawing conclu- 
sions from them. 

M. Mounts asserts, and the fact has already been noted by Chossat, that 
if the proportion of alkaline phosphates of the food is deficient, there ensue 
atony of the digestive organs, imperfect assimilation, and death. To prove 
that pigeons die from want of phosphate of lime, we may observe that 
their death is hastened if they are allowed only distilled water, while their 
lives may be preserved by adding earthy phosphates of their food. 

M. Bouchardat observed that the grain on which MM. Mouries and 
Chossat fed their pigeons contained only traces of common salt. The birds 
therefore should be expected to suffer from the deprivation of this principle. 
M. Bouchardat accordingly made this experiment ; he confined two pigeons, 
and fed them on dried grain. In two months the health of the female 
became impaired ; she suffered from thirst and diarrhoea, and laid no more 
eggs. She was set at liberty. She flew immediately to a window-sill 
impregnated with alkaline chlorides^ and began to peck eagerly ; there was 
a larger quantity of salts on the interior of the window frame ; the pigeon 
entered through the open window, and permitted herself to be recaptured, 
80 imperious was her demand for these principles. Her health was rees- 
tablished ; in three days she laid another egg. It is wrong, therefore, to 
conclude, with M. Mouries, that a deficiency of phosphates is the only 
cause of the symptoms he observed ; in this case, the absence of chlorides 
was the obvious cause. 

M. Mouries has established, by interesting calculations, that grain fur- 
nishes a sufiicient supply of phosphate of lime for the reparation of bone, 
but not for other essential functions of the economy. From the curious 
fact that there is a constant proportion between the temperature of animals, 
' and the amount of phosphate of line contained in their blood, he deduces 
the principle that this salt keeps up animal irritability, without which 
nutrition is impossible. The following table presents some interesting facts 
in physiology :— 

Phos, Lime, Temperature, - 

Blood of the Duck, 1.50 42^ 5 centigrade. 

" Hen, 1.35 to 1.25 41° 5 

" Pigeon, 1.20 ** 1.23 40° «« 

" Man, 0.80 " 0.6 87° 5 «« 

" Horse, 0.40 «* 0.6 86° 8 «* 

** Frogs, a trace, 0° " 

If these results are confirmed, it will appear that the ingestion of phos- 
phate of lime is not only indispensable for the reparation of bonCi but that 
it is connected with the function of calorification. 
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ON THE PROXIMATE PRINCIPLES OF THE BRAN OF WHEAT. 

Some yean since, M. Millon, as a result of long labor, arrived at the 
conclusion that bran is an alimentary substance ; that bran bread and pilot 
bread was more healthy and more nutritious than white bread. This 
opinion has been contested, and Millon has been ironically attacked for 
not conforming to the regimen he recommends. But the opinion is now 
sustained by Chevreul, who declared his views on the occasion of a me- 
moir of M. Mouri6s on this subject. It is known, too, that, according to 
Magendie's experiment, dogs could live on bran bread, whilst they died 
when kept on wheat bread. This fact, which appears singular, is explained 
through the researches in question. 

The inner surface of bran is covered with azotized principles, which, like 
diastase, will dissolve starch, changing it into dextrine and sugar. These 
principles differ somewhat from diastase. * Still it is demonstrated that 
bran acts as a ferment in fermentation, and consequently in a similar 
manner in digestion. — SiUiman's Journal, Paris Correspondence. 
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ON THE RESULTS OF EXPERIMENTS ON THE PRESERVATION OF 

FRESH MEAT. 

This inquiry, presented to the British Association by Mr. G. Hamilton, 
was undertaken with a view of discovering a method by which beef could 
be brought in a fresh state from South America. The experiments were 
made by enclosing pieces of beef in bottles containing one, or a mixture 
of two or more of the following gases — chlorine, hydrogen, nitrogen, 
ammonia, carbonic acid, carbonic oxide, and binoxide of i^itrogen. Of 
these, the last two only possessed the power of retarding putrefaction. 
Beef that had been in contact with carbonic oxide for the space of three 
weeks was found to be perfectly fresh, and of a fine red color. Binoxide 
of nitrogen is capable of preserving beef from putrefaction for at least five 
months, during which time the beef retains its natural color and consist- 
ence. When meat that had been preserved by the last process was cooked 
by Coasting, it was found to possess a disagreeable flavor. If cooked by 
boiling, the ebullition must be continued for a much greater length of 
time than is necessary for fresh meat. 

Dr. Calvert remarked, that he had opportunities of observing the well- 
known valuable anti- putrid properties of carbolic add, and instanced 
the case of the carcass of a horse that was at present in a fresh state, 
although four years had elapsed since it had been soaked in liquor con- 
taining the acid. He recommended the use of this acid for preserving 
bodies intended for dissection, as it neither affects the tissues nor discolors 
the organs. 
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ON THE AMOUNTS OF AMMONIA AND NITRIC ACID IN RAIN WATER. 

At the British Association, Dr. Gilbert and Mr. Lawes communicated 
the results of their investigations on the amounts of ammonia and nitric 

* acid in rain water. Their results during many months of the last two 
years were tabulated and compared with those of Boussingault ; the great 
result being, that rain water contains not quite one part of nitrogen to the 
million in the form of ammonia, and about five jyarts to the million in 
that of nitric add. The ammonia is found in largest quantity in mists 
and dews, as might naturally be expected from its being evolved at the 
surface of the earth, and being absorbed by any moisture. In answer to 
questions put to him afterwards, Dr. Gilbert stated that the nitric acid 
was found most abundantly after storms, and varied very greatly at differ- 
ent periods of the year. The amount of ammonia which descended in a 
month's rain was more constant. The doctor expressed his opinion, but 
with hesitation, that nitric acid and ammonia were about equally^efficient 
in supplying nitrogen for plants ; and therefore, as nitric acid is the more 
abundant in the atmosphere, . he conceived that it afforded actually the 
larger quantity of azote to the vegetable world. 

Boussingault has recently published some additional researches on the 
above subject, from which it appears that the rain of the country contains 
less ammonia than that of the city, and that the ammonia is more abun- 
dant at the beginning than at the end of a shower. He has also exam- 
ined the dew, and always found it to contain ammonia. The proportions 
by several trials were six milligrammes to the litre ; but the amount is 
reduced to 1.02 after a rainy day. On the 14th to the 16th of November 

f a thick mist prevailed, so rich in ammonia that the water had an alkaline 
reaction ; a litre of the water contained about two decigrammes of car- 
bonate of ammonia. Seventy-five rains, including the dew and mist, 
examined, contained as a mean half a milligramme of ammonia. The 
great quantity of ammonia contained in the mist appears interesting in its 
bearing on vegetable pathology ; in fact, although ammonia in small quan- 
tity is favorable to vegetation, a large proportion would be injurious, and 
would show its effects, especially on the leaves of flowers. Moreover, such 
a storm might have a deleterious influence upon respiration, and especially 
on the lungs of persons with pulmonary affections. 

ON THE ABSORPTION OF NITROGEN. 

A debate of great interest has been entered into in the French Academy, 
between M. Boussingault and M. Yille, respecting the absorption of nitro- 
gen by plants, which has been conducted with unusual interest, and some 
acrimony. 

The question discussed by these gentlemen was this : May we ascer- 
tain whether or not vegetables possess the faculty of directly absorbing, to 



280 ANNUAL OP SCIENTIFIC DISCOVERT. 

the^ adrantage, a portion of this gaseous azote which forms the greatest 
part of the atmosphere ? The importance of the question is evident : if 
the free and gaseous azote may directly enter into vegetable organism 
without passing through some intermediate combination, the veritable 
source of agricultural wealth is in the atmosphere ; if, on the contrary, 
before the azote commingles with the plant, it must unite itself to some 
other element, the agricultural chemist must turn his attention to the 
search of some new and better method of favoring the slow and difficult 
formation of combinations of azote. In both of the hypotheses the im- 
portance of manure remains incontestable, but their functions will not be 
so important. If azote gas is not capable of assimilation, if it is simply 
destined to temper the action of the oxygen with which it is mixed in the 
air, it is evident how important organic matters are in manures, bringing 
as they do the elements of the azotic principles elaborated by the plants. 
If, on the contrary, the azote of air is absorbed during the act of vegeta- 
tion, if it becomes in this way an integral 4)art of the vegetable, then the 
mineral substances of manures contain the greatest part of their fertilizing 
properties ; for the azote element would have been abundantly furnished 
by the atmospheric air. Why, then, has the chemist not yet determined 
this important point, whether gaseous azote is or is not directly assimilated 
by plants ? The great obstacle lies in the difficulties of making the ex- 
periment, which should resolve the question. When the chemist would 
place a plant under a definitive regimen, to ascertain what it obtains from 
the mineral kingdom, whence it extracts a portion of its aliment, it is 
indispensable to measure, to weigh, to analyze every thing — the air it 
respires, the water which moistens it, the soil which upholds. M. Bous- 
singault and M. Ville use different methods, of which they are tenacious. 
It cannot be denied that M. Boussingault exhibits a great deal of art in 
the process he used in -his experiments. He first abandoned the ridicu- 
lous pretension — commonly entertained before him — of measuring by 
default the azote a plant would have absorbed while it lived during a cer- 
tain time in a limited quantity of air. He substituted in its stead, raising 
the plants in a completely sterile soil, and comparing the composition of 
the seed and the composition of the small crops so obtained at the expense 
of air and water alone. A handful of earth previously calcined, and 
watered with distilled water, evidently can furnish no organic matter to 
the plant which is developed there ; and consequently, if, after the crop 
is gathered, the chemical analysis shows it contains more azote than the 
grains sown contained, it is manifest that this azote came by the air — this 
result M. Boussingault obtained by experimenting with the seed of clover 
and of peas. 

But in communicating this result to the world, M. Boussingault did 
not pretend to do more than \o exhibit the bare fact. He made no de- 
duction to demonstrate that it came by the air in its normal state, or by 
the rare ammoniacal vapors from which the atmosphere is never exempt. 
M. Yille did not imitate his silence. He studied the question, and found 
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the azotQ of the crops was ten, twenty, thirty times greater than the' azote 
of the seed. However, M. Boul^singault, pursuing his researches, (using 
a diifeient method,) attained diametrically opposite results, or results 
i^hich are completely negative. To avoid any objection which might be 
urged on the ground of the permanent communication of the apparatus with 
the external air, he planted the objects of his experiments in a completely 
closed vase, and furnished them in. the beginning with the quantity of 
carbonic acid and of water necessary to their alimentation during the 
whole course of their development. The apparatus was 'thus made ex- 
tremely simple, being nothing but a large glass globe, capable of holding 
some sixty or eighty quarts ; he placed in the bottom of the globe (after 
having made it sufficiently humid) a certain quantity of pumice stone, 
pounded, which had been washed, heated red hot, and, after it had cooled, 
mixed with the ashes of barn-yard manure, and of seed similar to those 
about to be planted. The opening of the globe was immediately covered 
with a cork, which was itself covered with a caoutchouc cap. Forty- eight 
hours after this had been done the cork was again removed, and enough 
pure water added to bathe the base of the pumice stone, which had been 
disposed in a heap. Then the seed were nlanted — they being inserted in a 
glass tube, which guided them to the place where they should lie. After 
the seed were introduced the globe was again closed, and, when the seed 
had germinated sufficiently, the confined atmosphere was charged with 
carbonic acid gas, by substituting in the place of the cork a second globe 
superposed on the first, having about one-tenth of the capacity of the 
first, and containing the acid gas prepared beforehand ; the juncture be- 
tween them was then filled with sealing-wax, and half of the appiuratus 
was buried in the ground. The experiment was now abandoned to itself, 
and the experimenter had little more to do besides to observe the plants' 
progress, to take advantage of the opportune moment to transfer them to 
his laboratory. The result of M. Boussingault's experiments is, that there 
is no azote fixed in an appreciable quantity during the course of the vege- 
tation : the azote of the seed passed into the plant, the azote of the air re- 
mained fixed in the air. M. Yille urges that a positive ^ult is of more 
importance than a mere negative result ; that he has, to sustain his posi- 
tion, the gramme of azote which he discovered in the plants he reared on 
a perfectly sterile soil ; besides that, during his experiments, he ascertained 
the circumstances in which M. Boussingault placed his plants are pe- 
culiarly unfavorable to the health of the plant, and to the exercise of the 
function of assimilating — they pervert the function whose office they both 
are studying. 

This discussion, although no positive results were attained, will never- 
theless be read with interest. 

The following is an abstract of a communication previously presented 
to the French Academy, by M. Yille, on the absorption of uitrf)gen : — 

After stating that it has often been asked if air, and especially nitrogen, 
contributes to the nutrition of plants, and, as regards the latter, th^t this 
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question has always been answered negatiTely, the author remarks that it is» 
however, known that plants do not draw all their nitrogen from the soil, 
the crops produced every year in maniured landgiving a greater proportion 
of nitrogen than is contained in the soil itself. The question which he 
has proposed to himself for solution is, Whence, then, comes the excess of 
nitrogen which the crops contain, and, in a more general manner, the 
nitrogen of plants, which the soil has not furnished ? He divides his in- 
quiry into the three following parts : — 

First. Inquiry into and determination of the proportion of the am- 
monia contained in the air of the atmosphere. 

Second. -Is the nitrogen of the air absorbed by plants ? 

Third. Influence on vegetation of^ammonia added to the air. 

1. The author remarks, that since the observation of M. Theodore de 
Saussure, that the air is mixed with ammoniacal vapors, three attempts 
have been made to determine the proportion of ammonia in the air ; a 
million of kilogrammes of the air, according to M. Grayer, contain 0.333 
kil. ammonia; according to Mr. Kemp, 3.880 kil. ; according to M. 
Fr6senius, of the air of the day, 0.098 kil. ; and of night fiir, 0.169 kiL 
He states that he has shown the cause of these discrepancies, and proved 
that the quantity of ammonia contained in the air is 22.417 grms. for a 
million of kilogrammes of the air, and that the quantity oscillates be- 
tween 17.14 grms. and 29.43 grms. 

2. The author states that, though the nitrogen of the air is absorbed by 
plants, the ammonia of the air contributes nothing to this absorption. 
Not that ammonia is not an auxiliary of vegetation, but the air contains 
^scarcely 0.0000000224, and in this proportion its effects are inappreciable. 
These conclusions are founded upon a great number of experiments in 
which the plants lived at the expense of the air, without deriving any 
thing from the soil. For the present he confines himself to laying down 
these two conclusions : — 1. The nitrogen of the air is absorbed by plants, 
by the cereals, as by all others. 2. The ammonia of the atmosphere per- 
forms no appreciable part in the life of plants when vegetation takes 
place in a limited atmosphere. After describing the apparatus by means 
of which he carried on his experiments on the vegetation of plants placed 
in a soil deprived of organic matter, and the manner in which the experi- 
ments were conducted, he adduces the results of these experiments in 
proof of the above conclusions. 

3. With reference to the influence of ammonia on vegetation, the au- 
thor states that, if ammonia be added to the air, vegetation becomes 
remarkably active. In the proportion of four ten-thoilsandths, the influ- 
ence of this gas shows itself at the end of eight or ten days, and from this 
time it manifests itself with continually increasing intensity. The leaves, 
which at first were of a pale-green, assume a deeper and deeper tint, and 
for a time become, almost black ; their petals are long and upright, and 
their surface wide and shining. In short, when vegetation has arrived at 
its proper period, the crop is found far beyond that of the same plants 
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growing in pure air, and, weight for weight, they contain twice as much 
nitrogen. Besides these general eifectSi there are others which are more 
variahle, which depend upon particular conditions, but which are equally 
worthy of interest. In fact, by means of ammonia we can not only stim- 
.ulate yegetation, but, further, we can modify its course, delay the action 
of certain functions, or enlarge the development and the modification of 
certain organs. The author further remarks, that, if its use be ill directed, 
it may cause accidents. Those which have occurred in the course of his 
experiments appear to him to throw an imexpected light upon the mechan- 
ism of the nutrition of plants. They have at least taught him at the ex- 
pense of what care ammonia may become an auxiliary of vegetation. 
These experiments, which were made under the same conditions as those 
upon the absorption of nitrogen, are then described, and their numerical 
results given. 

To the conclusions already stated, the author adds, that there are periods 
to be selected for the employment of ammonia, during which this gas pro- 
duces different effects. If we commence its use when several months 
intervene before the flowering season of the plants, it produces no dis- 
turbance ; they follow the ordinary course of vegetation. If its use be 
commenced at the time of flowering, this function is stopped or delayed. 
The plant covers itself with leaves ; and if the flowering takes place, all the 
flowers are barren. 

ON THE CULTIVATION, USES, AND ANALYSES OF MADDER. 

The following communication, addressed to Dr. A. A. Hayes, of Boston, 
by Mr. Carnes, of Lowell, has been published in the Scientific American : — 

Lowell, Mass. 

At the request of Dr. S. L. Dana, of this city, I have made sevaal analy- 
ses of different kinds of madder ashes, with a view to discover, if pos- 
sible, the reason of the superiority of the Avignon madders. By the ad- 
dition of carbt. lime, even to Turkey madders, the colors are improved in 
stability and brightness ; the French madders, as imported ground for use, 
need no such addidon. The object of these analyses was to show whether 
there existed in French madders a larger amount of carb. lime than in the 
other varieties. 

There are several theories as to the function of the chalk ; by some it is 
supposed to act by saturating an acid present ; by others it is thought that 
the combinatibn of two different bases with the coloring matter gives 
muck more solidity to the dye, in consequence prc^ably of a greater in- 
solubility in the compound formed. Experiments made by M. Koechlin 
— the celebrated calico printer of Mulhausen — seem to prove that in all 
instances of madder dyeing, under the influence of chalk, a certain amount 
of lime becomes added to the aluminous mordant, and in the subsequent 
clearing with a soap bath some of the alumina is removed, and there re- 
mains upon the fibre of the cloth a combination of the two earths, lime 
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and alumina, in atomic proportions, or nearly so. The madders subjected 
to analysis were American, Avignon, and Turkey. The American was 
grown in Montague, Mass., on the farm of Martin H. Clapp, and the roots 
used were of four years' growth. The land upon which it was grown is 
the *< interval " lying near the Connecticut River ; it was treated with 
twenty loads of strong green manure, and one hundred pounds of plaster 
to the acre ; Indian com was grown upon it the year previous to planting 
with madder. The next year the manure and plaster were applied as be- 
fore, and the madder roots planted. The erop was cultivated the last 
three years in the same manner as potatoes, with the addition of one shov- 
el full of well- rotted manure and a little plaster to each hill, late in the au- 
tumn o^ each year. The different samples were burned in a muffle, 
without regard to the percentage amount of ash which each variety 
yielded. 

The different ashes were found to consist of 





American, 


French* 


Turkey, 


Chlo. sodium, 


2.61 


3.76 


4.71 


Carbt. potassa, 


7.45 


4.40 


6.50 


Carbt. soda, 


' 39.23 


9.78 


22.71 


Silica, 


8.48 


26.86 


27.71 


Phosphate lime, 


12.75 


19.75 


17.85 


Carbt. lime. 


23.39 


32.76 


18.35 


Carbt. magnesia, 


6.05 


? 


3.14 


Alumina, 




3.66 


? 



99.96' 99.97 99.97 

The American madder, when treated with from 4 to 6 per cent, of chtilk, 
gives colors every way superior to the best French. The "pinks" and 
** roses " stand the process d' Avisage, furnishing colors which are more 
«pink" and "rosy" -than the French; it also furnishes a purple of a 
much more desirable shade than that obtained from the French. Used 
in equal weights, the American gives deeper colors than the French, show- 
ing a greater percentage of coloring matter. The ground French madder, 
as imported, will, if treated with an additional amount of carbt. lime, 
furnish colors which are inferior to those produced by the same article 
without this addition. 

- The French madder will, if treated with a dilute acid, effervesce strong- 
ly.v This effervescence will not take place by treating any other of the 
ground woods or plants used in dyeing in the same way, and seems to 
indicate the presence of a free carbonate. The Dutch madders have al- 
ways needed an addition of carbt. lime to produce brilliant and " fast " 
colors, but within a few years Dutch madders have been imported ground 
on the French process. These, do not need any addition of carbt. lime. 
The Dutch madders, as formerly imported, will not effervesce when treated 
with a dilute add. The new " Dutch roots ground on the French pro- 
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cess/' when treated in the same manneri show erident signs of the pres- 
ence of a carbonate. 

It would seem as if all that is needed to obtain as good a reputation for 
the American madders as any in the world, is to have them ground on 
the French process, which, from the deportment of the different varieties 
of madder when treated with carbt. lime, would lead to the supposition 
that there is a certain amount of carbt. lime added to the best French 
roots during the process of grinding. 

There seems to be a fair inducement for the farmers and growers of 
New England to cultivate madder ; for although Mr. Clapp labored under 
many disadvantages, such as building and procuring an entire set of ap- 
paratus, drying kilns, &c., and obtaining but about one-third of a crop 
from his land as compared with the crops raised in Western New York, 
still he lost only the interest on the land cultivated. 

ON THE ANALYSIS OF THE ASH OF LEMON JUICE. 

In a communication to the London Chemical Society, Mr. Witt referred 
to the difference of opinion as to the cause of the value of lemon-juice as 
an anti-scorbutic, some attributing its effect to the acid, and others, with 
Dr. Garrod, believing that it supplied potash to the constitution of the 
'patient. The author had found forty-four per cent, of potash in the ash, 
along with lime and other substances. The whole quantity of the alkaU 
in the juice was very small, only 1.7 grains in 1000 of the liquid. Dr. 
Bence Jones expressed his conviction that the action of this remedy was 
not due to the Very small quantity of potash it contained, but rather to 
the citric acid, which had an effect upon the system analogous to, but much 
less than, that of oxalic add. 

PREVENTION OF THE EAVAGES OF THE SHIP WORM. 

A plan for the preservation of submei^^ed timber from the attacks of the 
« worm " has been devised by Mr. Swan, of California. He claims that 
it is both cheap and effectual, and a committee has been appointed by the 
California Academy of Natural Sciences to investigate the matter. A ma- 
rine railway to which it was applied remains, at the end of eighteen 
months, perfectly sound ; while timber by its side, or the same species of 
wood, has within that period twice required renewal, having been fairly 
« riddled"' by the Teredo. It is simply the application of a mixture of 
asphaltum, (one hundred parts,) sulphur, (forty parts,) and arsenic, 
(twenty parts,) used as a ^aint, the asphaltum being melted, the other 
mate'rials stirred in, and the whole applied hot with a common brush ; 
the wood must of course be dry. If this proves to be as effectual as the 
trial here seems to promise, the value of the discovery can scarcely be 
overrated. — Com. to Bo8, Society Nat, ITw., by Dr, Ayret, 
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ON THE PERCENTAGE OF TANNIN IN DIFFERENT SUBSTANCES. 

The following article is contributed to the Polyteehniachea Centralblatt, 
by Prof. Fehlingr — 

Among the yarious substances which precipitate tannin from solntioni 
such as gelatine, quinine, animal skin, &c., the latter has hitherto been 
recommended as the most appropriate for determining the percentage of 
tannin. This method of valuation has been preferred, because it represents- 
in miniature the operation to which the results refer. There are, however, 
no detailed directions for its application ; and in repeated trials made by 
the author, under a variety of conditions, he has found that the tannin is 
never perfectly precipitated, and that the solutions s6on become mouldy. 
Experiments with solution of quinine, freshly precipitated oxide of iron 
or alumina, did not give more satisfactory results. He then tried gelatine 
in solution ; and instead of weighing the precipitate obtained, by adding 
an excess of gelatine, preferred adopting the volumetrical method, estimat- 
ing the quantity of solution of gelatine of known centigrade value re- 
quired to precipitate the tannin. For this purpose, it is indispensable that 
the precipitate should separate readily ; but with most kinds of tannin 
this is not the case. The author has found it advantageous to use a dilute 
solution of gelatine, and to have the liquids quite cold. His mode of 
operating is as follows : — 

The solution gelatine is prepared by digesting 10 grms. of dry gelatine 
(containing about 18 or 19 per cent of water)^in water for twelve hours, 
and then applying heat until the solution is complete. The volume ia 
then made up to 1 litre. 

For the purpose of determining the centigrade value of the gelatine so- 
lution, 0.2 grm. of pure tannic acid, dried'at 212^ F., is dissolved in 100 
or 120 grms. of water, and the gelatine solution added from a graduated 
burette until the precipitation is complete. Filtration is generally neces- 
sary towards the end of the operation, or, as a substitute, the following 
plan may be adopted : — A narrow open glass tube is^ covered at one end 
with some tolerably thick linen bound tight by a cord ; on immersing this 
covered end in the liquid, and sucking out the air by the mouth at the 
other end, a portion is rendered clear by passing through the linen, and 
may be poured into a tube and tested with gelatine. 

The author found that the 0.2 grm. of pure dry tannic acid reqidred 
from 32.5 to 33 cub. centims. of the gelatine solution for perfect precipita- 
tion ; when the gelatine solution is some days old, a larger quantity is 
necessary, 35, 38, or even 40 cub. centims. It is therefore necessary in all 
cases, when the gelatine solution has been kept any time, to determine 
its centigrade value by means of tannic acid immediately before making 
any experiments with it. 

If it is required to estimate the value of oak or other barks for tanning, 
they are first dried in a warm room, powdered finely, digested in quan- 
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tities of 10 grms. with warm water, and exhausted by means of a dis- 
placement apparatus, constructed of a tube 2 feet long, 1 inch wide, and 
drawn out at the lower end, which is loosely stopped with cotton wool. 
Some substances may, be introduced dry into this apparatus, and exhausted 
by warm or cold water. The extraction may likewise be facilitated by 
the pressure of a column of water, applied by fitting a narrow glass tube 
with a cork into the upper end. 

In most cases, the extraction is completed in one or two days. When 
the operation is properly conducted, the quantity of liquid extract amounts 
to half a pound or a pound. It is then treated with gelatine solution so 
long as "bl precipitate is produced. A few drops of dilute hydrochloric acid 
facilitate the separation of the coagulum. 

The quantity to be taken for an experiment of substances rich in tannin, 
such as galls, is about 0.5 or 1.0 grm. A simple calculation gives the 
percentage of tannin. 

The author states that he has adopted this method in repeated examina- 
tions of tanning materials during the last ten years ; he has ftmnd the re- 
sults tolerably constant, and, notwithstanding its apparent imperfection, 
more trustworthy than any other yet known. 

He estimates the relative value of several substances of this kind as 
follows : — 

Pine bark contains from 5 to 7 per cent, tannin. 
Oalc bark contains 9 ** ** 

Best oak bark contains 19 to 21 ** « 

Galls nuts contain 30 to 33 « « 

Aleppo galls contain 60 to 66 " <* 

Chinese galls contain 70 " " 

to 

These data at least admit of comparison with each other, and indicate 
with tolerable certainty the respective value of these substances to the tan- 
ner. This method of valuation is indeed based upon the assumption that 
the same kind of tannin exists in all 'these substances. It is, however, 
extremely probable that this is not the case ; but, at the same time, it may 
fairly be assumed, that if different kinds of tannin combined under simi- 
lar conditions vnth different quantities of gelatine, they will also combine 
animal skins in the same relative proportions. If, therefore, this method 
does not indicate the absolute percentage of tannin, it still gives the per- 
centage value of the substance examined ; and it is precisely this which 
the tanner requires. 

It is another question, whether gelatine solution precipitates all the 
substances of the tanning material which combine with the skin ; and it 
therefore romains to be determined by experience whether such a metiiod 
of valuation is sufficient for the purpose of the tanner. 
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COLORING MATTER OF FLOWERS. 

This question has been studied by fleveral chemists, and still is, beyond 
doubt, one of the most obscure subjects in yegetable chemistry. Botanists 
hsTe long admitted that flowers owe their color to two coloring princi- 
ples — a blue, called cjfanic, and a yellow, called zanthic. For some time 
the blue color of blue flowers was attributed to presence of indigo ; but 
CheTreul showed that this blue is always reddened by acids, which fact 
sets the indigo theory aside. 

MM, Fr6my and Cloez have isoluted the blue principle, and they call it 
eyanine. To obtain it, they treat with boiling alcohol the petals of the 
Tiolet, or iris, until the flower is colorless and the liquid takes a fine blue 
tint. The tint disappears soon, but reappears on evaporating the alcohol 
in the air ; on pouring water into the product of this eraporation, a resin- 
ous substance separates; the coloring matter remains in solution, and may 
be precipitated by acetate of lead ; the precipitate is green ; it is washed 
with a large amount of water, and treated with sulphuretted hydrogen, 
which removes the lead, and leaves the cyanine in solution. It is gently 
evaporated in a water^^bath, absolute alcohol is added, and then the cyanine 
is precipitated in bluish flocks by ether. This coloring matter is un- 
crystallizable ; acids turn it red, alkalies green; it combines with lime, 
baryta, &c. ; sulphurous, phosphorus, and other acids, discolor it ; it re- 
sumes its blue color through the presence of the oxygen of the air. 

The coloring matter of roses, peonies, some dahlias, &c., is a modifica- 
tion of cyanine; the vegetable juices have an add reaction, (which 
changes the blue cyanine to red ;) while the juices of blue flowers are neu- 
tral. In the presence of alkaUes, the rose color becomes, first blue, and 
then green. 

The yellow coloring matter has no relation to cyanine. There are two 
different substances — one insoluble in water, xanthine ; the other very 
soluble, xantheine ; the former is analogous to the resins, and, along with 
cyanine, it produces in flowers an orange color, a scarlet, and a red. The 
xantheine combines easily with oxides ; alkalies change it to brown of a 
very rich olor and of considerable strength ; but acids cause the brown 
color to disappear. These are the three principal coloring ingredients of 
flowers. M. Filhol, who has also studied this subject, confirms the results 
of MM. Frcmy and Cloez. He has, however, found that these coloring 
matters may be disguised, or even destroyed, by mixture with the juices 
of white fiowers. 

M. Pepin, " Chef de Cultures" at the Jardin des Plantes, of Paris, has 
made some curious observations on the change of color which culture pro- 
duces in flowers. He has found that cultivated annuals experience a 
change of tint more promptly than perennial plants, for each year they 
are renewed through the seeds. Such a change is, however, sometimes 
produced in biennials and perennials, and rarely ever in ligneous species. 
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The annual plants of Chili, Texas, and California, have a strong tendency 
to produce yarieties with white flowers, especially when their flowers pro- 
duce either of the primary colors, — red, yellow, or blue. The same is true 
of many other species introduced into France. The varieties with white 
color are first produced, and afterwards the yariegated. 

MTTBEXIDE AS A COLORING MATERIAL FOR WOOL. 

The following article on an interesting and important subject Is taken 
from the Bulletin de la Socitti Industrielle de MiUhottse : — *• 

** The beautiful researches of Liebig and Wohler upon uric acid and its 
derivatives made us acquainted with a peculiar substance, to which they 
gave the name of alloxan. This body is obtained by adding very gradual- 
ly 1 part of uric acid to 4 parts of nitric acid, of a specific gravity of from 
1.45 to 1.5. The uric acid is dissolved with evolution of nitrogen and carbo- 
nic acid, accompani^ by a consideraMe rise of temperature, which must be 
prevented as much as possible ; on cooling, the mass becomes nearly solid, 
from the deposition of white grantdar crystals of alloxan. If these crys- 
tals be drained and dissolved in a very small quantity of water, and ex- 
posed to spontaneous evaporation in a moderately warm room, large, 
brilliant, colorless crystals, in the form of short right rhombic prisms, will 
be obtained. Alloxan is remarkable for the facility with which it imder- 
goes changes when treated with different substances, and for the number 
of curious compounds thereby produced. Thus, if sulphuretted hydro- 
gen gas be passed through a solution of it, sulphur is precipitated and a 
new body formed, to which the name of alloxantine has been given ; or if 
its solution be slightly acidulated and a slip of zinc placed in it, the same 
body will be produced under the influence of Jthe nascent hydrogen 
evolved during the dissolution of the zinc. Alloxantine, being sparingly 
soluble in cold water, readily separates in crystals, which may be obtained 
pure by solution in hot watev : for, unlike alloxan, it is not decomposed by 
continued boiling. If 4 parts of alloxantine and 7 of alloxan be dissolved 
in 240 parts of boiling water, and 80 parts of carbonate of ammonia be 
added, a very peculiar body will be formed, which will crystallize on the 
liquor cooling. These crystals are of a beautiful garnet-red color by trans- 
mitted light, and have a beautiful iridescent green by reflected light. To 
this body the name murexide was given, from the murex, or shell-fish, 
from which it was supposed the Tyrian purple was formerly procured. 
Previous, however, to the experiments of Liebig and Wohler, Dr. Prout 
had described the same substance under the name of purpurate of ammo- 
nia, but obtained in a somewhat different way. SSo readily is this body 
formed, that a solution of alloxan will stain the skin purple in conse- 
quence of its production. This fact led its second discoverers to imagine 
that, like the Tyrian purple, it might be employed as a dye-stuff. The 
difficulty, however, of obtaining it, and of fixing it upon the fabric when 
formed, prevented for that time the idea from proving fertile. 

13 
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Some time Bince, however, Dr. Sacc turned his attention to the subject, 
and led by the fact above mentioned, that a solution of alloxan stained 
the skin, came to the conclusion, that, bj impregnating a piece of woollen 
cloth with that substance, he might be able to produce the murexide di- 
rectly in the tissue. He tried the experiment, and succeeded in dyeing a 
piece of cloth of an amaranthus tint, far more beautiful than that pro- 
duced by eochineal. He communicated the results of his first experi- 
ments, still incomplete, to M. Albert Schlumberger, who has succeeded, 
by modif3ring and completing the experiments of Dr. Sacc, in rendering 
the process, merely indicated by the latter, perfectly practicable. 

His process is simple enough. He prepares a solution of alloxan, 
formed of 30 grms. of alloxan to each litre of water, and soaks the tissue 
to be dyed in it, the excess of liquid being then squeezed out in, the or- 
dinary way, or by pressure between rollers. The cloth is then dried at a 
gentle temperature, and after an ageing of twenty -four hours the color^ is 
brought out by jNissing the cloth over a roller heated to 212^ F. For this' 
purpose the drying machines composed of several drums would answer 
perfectly, the cloth being successively passed over each, the greatest care 
being taken to avoid folds ; woollen yarn and wool should be put in a 
stove heated by steam. According as the heat is communicated to the 
cloth, a magnificent purple tint, far more beautiful than any thing hitherto 
produced by the ammoniacal preparation of cochineal, or by red dye- 
woods, makes its appearance as if by magic. The intensity varies accord- 
ing to the strength of the solution of alloxan which has been employed. 
It is only necessary to wash the cloth in cold water to give to the shade 
its full brilliancy. 

M. Sacc found that the finest and most vivid shades could only be com- 
municated to the tissues mordanted with salts of peroxide of tin, and M. 
Schlumberger has confirmed this observation. Cloth not mordanted did 
not give very satisfactory results, even after a prolonged exposure to warm 
and damp air. He obtained the most satisfactory results by soaking the 
cloth in a solution composed of equal parts of perchloride of tin and oxalic 
acid, of a specific gravity of 1.006. In this solution, at a temperature of 
about 100*^ F., the cloth is to be allowed to remain for an hour, then 
rinsed and dried, and is then fit to be treated with alloxan. If stronger 
solutions of the mordant be employed, there is a considerable loss of color- 
ing material and a deterioration of the shade. This may be attributed to 
the presence of too great an excess of stannic acid, which from its opacity 
may mask the murexide, or by its acid reaction may decompose it.-^ This 
is especially the case if chloride of tin be employed instead of stannate of 
Boda. Experience has shown that fabrics freshly mordanted give better re- 
sults that those which have been mordanted for some time ; the deprecia- 
tion in purity and brilliancy of tint in the latter may even amount to 20 
or 30 per cent. 

Murexide, as we have already remarked, being produced by the action 
of heat and ammonia, it occurred to M. Daniel DoUfus* and the other 
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members of the committee for the chemical arts appointed by the Soci6t6 
Iiidxistrielle of Mulhouse, to report upon the memoirs of M. Schlumber- 
ger, to try the effect of exposing a piece of cloth, treated with alloxan, to 
the vapors of ammonia. The result conJ5.rmed their anticipations ; for the 
color was immediately produced without the necessity of ageing the cloth 
after its impregnation with the alloxan. There can, therefore, be no doubt 
that the best results will be obtained in future by the employment of am- 
moniacal vapors ; for, besides the saving of time, there will also be a saving 
of alloxan. This substance is very liable to decompose, especially in the , 
presence of even minute traces of reducing agents, such as protochloride 
of tin or sulphurous acid ; traces of the latter substance always remain in 
the cloth after the operation of bleaching, no matter how well washed it 
may be, and would be quite sufficient to prevent the formation of the 
murexide. 

As yet, all the attempts that have been made to communicate the murexr 
ide-purple to cotton or silk have failed, that substance having an affinity appa- 
rently only for wool, to which it gives a permanent and durable dye. Sunlight, 
so destructive to other purples, appears to have but little action upon that 
of the murexide ; a piece of cloth dyed of a rose color had its tint scarcely 
altered by exposure to the full action of the strongest sunshine during two 
days, and the color was only fully discharged by an exposure of more 
than two months. Boiling water and steam completely destroy the color 
produced upon cloth mordanted with salts of tin ; the decoloration com- 
mences in boiling water at a temperature of about 158° F., and augments 
with the increase of temperature. This destruction of the dye is caused 
by the action of the mordant ; for cloth dyed without the use of mordant not 
only supports to a certain extent the aotion of boiling water, but even ac- 
quires a more uniform, and perhaps a more beautiful and deeper, tint than 
ithat given by prepared woollen fabrics. Further experience may show that 
hot water and the application of ammonia alone may be advantageously 
substituted for the mordanting and the passage over heated cylinders. 

Cold alcohol or ether have no action on murexide purple ; the former 
liquid destroys it at boiling temperature, without being colored purple as 
is water. Alkalies, especially in a caustic state, are very, destructive to it; 
if a piece of cloth dyed with murexide be dipped into a solution of caus- 
tic soda, it assumes a violet-blue color, and is then decolorized. Soap, 
acting as a weak alkali, after a time alters it. Chlorine has no immediate 
action upon it, at least not in weak solutions. Acetic and oxalic acids are 
not sufficiently energetic to immediately discharge the color. Hydrochloric, 
nitric, and sulphuric acids act as decolorizers ; nevertheless the latter acts 
less quickly than the first two ; and what is singular, the color almost de- 
stroyed by sulphuric acid rcassumes a rose- violet by immersing the tissue 
in ammonia. 

Bichromate of potash, chlorate of potash, acetate of lead, acetate of 
alumina are without action upon murexide. Tliis is not the case, 
however, with deducing compounds, such as protochloride of tin, 
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Bulphuret of aminomuni, protosulphate of iron, which destroy the rose 
tint very rapidly ; the protochloride of tin produces }i blue tint before it 
dev^olorizes it. The reduction of the murexide gires birth to a new sub- 
stance, wh'c'i, in its turn, may reproduce that substance by a properly 
conducted oxidization. 

From these reactions it is evident that the rose, amaranthus, and pur- 
ple shades produced with the murexide, and which exceed those produced 
by all other means in richness and brilliancy of tints, have also the ad- 
vantage of being the most solid and durable, an advantage which will no 
doubt be soon appreciated. 

We have now to speak of the sources from whence the supply of nric 
acid may be obtained, should the employment of murexide become gen- 
eral. At present the price of that substance, which has never hitherto 
become an article of commerce, would be so high that the murexide- pur- 
ple would be far more expensive than that prod]iced with cochineal ; but 
if we recollect that, independent of the excrements of serpents, from 
which hitherto uric acid has been made, those of pigeons, and especially 
of all carnivorous birds, silkworms, &c., and above all Peruvian guano» 
which may be obtained in immense quantities, are very rich in uric acid, 
and it may be produced from them at a very moderate price as soon as it 
becomes an article of commerce. No doubt, if necessary, fowls might be 
so fed as to produce it in much larger quantities than they do naturally. 

Connected with this part of the subject, we may mention that, in the 
making of the alloxan from the uric acid, a considerable quantity of the 
former remains in the acid mother-liquid, from which the crystals of al- 
loxan separate. This portion could not be used to impregnate tissues, in 
consequent of the nitric acid pfosent, and would cause a considerable 
loss of material, and a considerable enhancement of the cost of the dye, 
unless it could be utilized. If a piece of zinc be introduced into the acid 
mother-liquid, alloxantine will be formed, which may be recovered by 
evaporating the liquid and allowing it to separate out. This substance, 
as we have before remarked, will also produce the purple color, and a 
mixture of it with alloxan will afford the best conditions for its production. 
M. Schlumberger has indulged some curious speculations relative to the 
existence of this coloring matter ready formed in nature, which it may be 
interesting to notice. M. Sacc has found that poultry, and especially 
birds with very brilliant plumage, such as the different paroquets, do not 
produce sensible traces of uric acid during their period of moulting, whilst 
the quantity is very large when their feathers are fully developed. The 
question naturally suggests itself, What becomes of the uric acid in the 
former case } May it not be transformed by some as yet unknown meta- 
morphosis in the animal body into a substance like alloxan, capable of col- 
oring the feathers ? Murexide, as we have observed, is green by reflected 
light ; a substance, then, which gives violet (red and blue) and green (yel- 
low and blue) can undoubtedly produce all shades of colors, which are 
made up of ^ose three colors. How cmious if it should hereafter be 
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found that murexide was indeed the source of all the varied hues of birds' 
plumage ! ^ Still further, it is chiefly those animals which have but one 
means of exit for their excrements, and who produce large quantities of 
uric acid, that exhibit a display of coloring. Thus, for example, we have 
the skin of the serpent and lizard, the scales of flsh, the wings of butter- 
flies, often colored in the most gorgeous manner ; whilst the skins of the 
mammalia are dull, and without the iridescence and metallic lustoe which 
are so characteristic of the coloring of some of the classes of animals men- 
tioned. These are, however, mere speculations, but they nevertheless 
lead to a very unexpected supposition. The ancients were acquainted 
with a process for dyeing wool of a fine purple, which has been lost to our 
days, or at least is only practised in the East. ' Tradition, however, tells us 
that this beautiful purple tint was produced by pounding a quantity of 
small shell-flsh, and addyig to the mass either a quantity of urine in the 
state of putrefaction, or water in which some of the same shell-flsh has 
been allowed to putrefy. The cloth soaked in the liquid produced by 
these mixtures only developed the beautiful purple color, after long expo- 
sure to the air, and probably to heat. This mode of producing the color 
so strikingly resembles that by which the new color of murexide is pro- 
duced, that one is tempted to believe that the Tyrian purple was produced 
by that substance, and that, many centuries before the beautiful discovery 
of Liebig and Wohler, murexide was formed by the action of ammonia in 
the putrid matter employed upon substances derived from the uric acid 
which must exist in the intestines of the shell-flsh pounded up. 

ON THE ACTION OF CITRIC, TARTARIC AND OXALIC ACIDS ON 
COTTON AND FLAX FIBRES UNDER THE INFLUENCE OF DRY 
HEAT AND PRESSURE OF STEAM. 

Mr. Calvert has observed that when two to four parts of these acids are 
dissolved in 100 parts of water, and linen or cotton dipped into the solution 
obtained, and afterwards dried in the air, they, on exposure to certain 
temperatures, completely destroy the tenacity of the flbre. • This action of 
organic acids is interesting when it is known that it takes place even at the 
low temperature of 180^, 212° and 260° F. He also found that cotton 
and flax flbres, when prepared as above and then submitted to the influence 
of steam of three lbs. pressure, were destroyed. 

ON THE DISTRIBUTION OF IODINE IN THE MINERAL, VEGETABLE, 

AND ANIMAL KINGDOMS. 

Dr. McAdam, in a communication to the British Association, stated that 
an experiment where 100,000 cubic feet of air were analyzed, and one 
recently undertaken by him, where 50 gallons of rain water were exam- 
ined, having failed to yield a trace of iodine, he was inclined to think that 
other and more carefully conducted experiments were required before the 
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statement advanced by Chatin — that an appreciable amount of iodine wa« 
present in the atmosphere — could be admitted. The author had found a trace 
of iodine in 100 gallons of the water used for domestic purposes in Edin- 
burgh, as also in about 60 land plants, some of which were edible, — such 
as potatoes, wheat, barley, oats, beans, peas, pears, apples, and gooseberries. 
The presence of iodine in the food of animals necessitated its introduction 
into the system of the animal, and, for a time at least, its retention there. 
The author accordingly found iodine in the cat, the dog, the pig, the cow, 
the horse, and man. In every instance but one, muscle was the only part 
of the animal frame employed. In the horse, however, the lungs, liver, 
heart, spleen, and kidneys, as well as the musc-le, w^e examined, and 
each organ yielded iodine. The milk and blood of the cow and common 
eggs gave a like affirmative result. The passage of iodine from the animal 
system had also occupied the attention of tha author. By wearing a 
starched gauze respirator for six nights, (about 50 hours,) it was apparent, 
from no blue or rose tint being imparted to the gauze, that no iodine had 
left the system by that road ; whilst other experiments showed that the 
iodine compounds accompanied the other saline matters in their passage 
from the animal. No direct experiments had been made on soils ; but 
considering that iodine is uniformly a constituent of limestone rocks, and 
that these are always present in and applied to soils, the author believed 
that the latter must, to a greater or less extent, contain iodine. 

APPLICATION OF ESSENCE OF COAL AS A SUBSTITUTE FOR OIL 

OF TURPENTINE. 

M. Pelouze, the son of the distinguished chemist of that name, proposes 
to use an oily fluid consisting of a mixture of carbo-hydrogens, especially 
of benzoine, &c., as a substitute for oil of turpentine in painting. He 
obtains this fluid, which boils from 100 to 168° centigrade, by the distil- 
lation of cannel coal, by means of sur-heated steam. This liquid is color- 
less, very fluid, and completely volatile, leaving no stain upon paper, and 
is not altered by exposure to the light. It has a penetrating smell, which 
reminds one of common coal gas ; but this entirely disappears when it 
has evaporated. A number of comparative experiments have been made, 
with the object of comparing it with oil of turpentine, by a committee of 
the Societe d'Encouragement of Paris, all of which have resulted in 
showing that walls, woodwork, &c., painted with the essence of coal, 
dried far more rapidly, and the smell disappeared sooner, then where es- 
sence of turpentine was employed. For example, in one case where the 
coal essence and oil of turpentine were respectively mixed with three 
times their volume of oil, and employed under exactly similar circum- 
stances, the smell of the essence of coal was completely dissipated at the end 
of three days, while that part painted with the turpentine mixture had 
still a strong smell, and was not completely dry. The introduction of 
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such an oil would be of great importance, not only in a commercial point 
of view, but'^in a hygienic one ^o,— Bulletin de la SocUti ^Encouraffe- 
tnent* 

MELTING POINT AND TRANSFORMATION OF SULPHtTR. 

Sir B. C. Brodie, F. R. S., read a paper on sulphur, at a recent meet- 
ing of the London Koyal Society, in the course of which he remarked 
that, in the various treatises of chemistry, great discrej^ancies exist respect- 
ing the melting point of sulphur, so much so that he was led to make sev- 
eral experiments, with tlie view of discovering, if possible, the true laws 
which regulate the transformation of sulphur and its liquidation. The 
melting point of sulphur varies according to its allotropic condition. This 
condition is readily altered by heat, and invariably, without peculiar pre- 
cautions, by melting. Hence the temperature at which sulphur melts is 
different from that at which it will solidify, or at which, having been 
melted, it will melt again. The melting point of the octohedral sulphur is 
114.5°. But from the facility with which this siilphur, when heated even 
below its melting point, passes into the sulphur of the oblique system, 
this fact may readily be overlooked. When this sulphur, even in the 
shape of fine powder, is heated for the shortest time between 100^ and 
114.5°, this change cannot be avoided. For the transformation of large 
crystals a longer time is required. At a certain point the crystals become 
opaque, and are often broken in pieces at the moment of the change. 
When sulphur has been converted by heating a sufficient length of time, 
it acquires a fixed melting point of 120°. This is the melting point of 
the oblique prismatic sulphur. If sulphur thus converted be carefully 
melted so as to raise the temperature as little as possible above the melting 
point, no sensible diiference will be observed between tlie point of melting 
and that of solidification. To obtain this fixed melting point of 120", 
care must be taken that the transformation of the sulphur has been thor- 
oughly effected. If this be not done, it may melt at any point between 
114.5° and 120°. If, however, the temperature of the melted sulphur be 
raised above its melting point of 120°, the point of solidification will be 
altered, and will lie even below the first melting point of 114.5°. The 
sulphiur which is insoluble is bisulphide of carbon. This is prepared 
by extracting the hardened viscid sulphur with that re- agent, which 
has a melting point considerably above 120°, but which the author has 
not been able to determine with precision. It is stated in chemical 
treatises that the opacity, which on solidification comes over the melted 
sulphur, is due to the transformation of the oblique prismatic into the oc- 
tohedral sulphur, and the consequent disruption of the crystal. To this 
cause is also attributed the evolution of heat, which has been observed in 
solid sulphur immediately after cooling. There are, however, no sufficient 
grounds for this view, and some of the observations are decidedly adverse 
to it. On extracting melted sulphur which had become opaque with the 
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bisulphide of carbon, traces of insoluble matter were constantly found, 
even wheu'the greatest precaution had been- taken to avoid elevation of 
temperature ; and this opacity appears to be due to the hardening of the 
Tiscid sulphiir, and the consequent deposition of opaque matters in the 
pores of the crystals, which is quite sufficient to account for it. It re- 
mains, therefore, to ascertain the cause of the evolution of the heat ; and 
on this point the author suggests that, when the sulphur is tempered, the 
change takes place very slowly, and the heat evolved is not perceived. 
This view is confirmed by a fact that the viscid sulphur possesses another 
solid form. Sir B. C. B. has found, moreover, that when sulphur melted 
at a high temperature is suddenly exposed to intense cold, such as the 
cold of solid carbonic acid and ether, the sulphur formed is not viscid, 
but solid, hard, and perfectly transparent. When the temperature is al- 
lowed to rise to that of the air, this sulphur becomes soft and elastic. 



' OZONE. 

M. Meidinyer, at a recent meeting of the London Chemical Society, 
described the results of some investigations which he undertook, with the 
view of ascertaining the causes of irregularity in the formation of the 
decomposition products of water in voltametric operations. He found that 
whenever ozone is produced in considerable quantity, the volume of the 
evolved oxygen is much less than that which would correspond with the 
hydrogen given off at the same time. The strength of the current, the 
temperature of the decomposing liquid, the strength of the acid, and the- 
size of the electrodes, were found to exert a marked influence on the results • 
but the deficiency in the evolved oxygen, which was sometimes very con- 
siderable, could not be wholly accounted for by the quantity of ozone 
present ; and the author considers that the large quantity of oxygen which 
sometimes disappears during the electrolysis is retained in the liquid in 
the form of peroxide of hydrogen. 



ARTIFICIAL PRODUCTION OF OIL OF CINNAMON. 

t 

Strecker showed some years since that styrone is the alcohol of cin- 
namic acid. He now finds that it may be readily transfoi-med into its 
aldehyde by the action of air and platinum black. This aldehyde is pure 
oil of cinnamon. 

At a late sitting of the Paris Academy of Sciences, M. Castets, manu- 
facturing chemist at Puteajiz, presented a sealed paper containing a 
description of the discovery which he had made of the artificial produc- 
tion of quinine. 
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INFLUENCE OF PRESSURE UPON THE FORMATION OF CHEMICAL 

COMPOUNDS. 

Hydrate of chlorine, which is immediately decomposed at ordinary tem- 
peratures, and at the pressure of tlie atmosphere, remains for the most 
part undecomposed, even at a summer heat, when enclosed in hermetri- 
cally-sealed tubes, under the pressure of the chlorine which is set free 
from a portion of it which undergoes decomposition. In such a tube, 
when plunged into water of a temperature of 86^-104° Fah., the hydrate 
of chlorine is decomposed, but becomes partially restored on its return to 
the ordinary temperatures. 

This decomposition is not prevented by the exclusion of the air under 
the pressure of chlorine gas of the tension of the atmosphere ; under 
these circumstances, the decomposition takes place as usual at any tem- 
perature above 32° Fah. 

A tube in which hydrate of chlorine was hermetrically sealed was ex- 
posed to the sun for a whole summer's day. It became fluid, but did not 
indicate decomposition of the water by the setting free of oxygen. 

The author had already observed that, during the preparation of liquid 
sulphuretted hydrogen from sulphuret of hydrogen in hermetrically- 
sealcd tubes, colorless crystals are sometimes formed, which inmiediately 
disappear on the tube being opened. 

In two tubes, in which sulphur, but no liquid sulphuretted hydrogen, 
had separated, these crystals were found in large quantity ; they did not, 
however, make their appearance in a third tube, in which the persulphuret 
of hydrogen was enclosed together with concentrated .muriatic acid. 
Hence the author concludes, that the crystalline compound, which is no 
doubt a hydrate of sulphuretted hydrogen, must be produced when a 
small quantity of water is enclosed with hydrate free from acid ; the 
water then combines with the sulphuretted hydrogen under the pressure 
of the condensing sulphuretted hydrogen, (17 atmospheres.) Under this 
pressure it is permanent at ordinary temperatures. If the tube be heated 
in water to 86^ Fah., the compound dissolves, and rapidly becomes fluid, 
retiuming to a solid state again on being cooled to the ordinary tempera- 
ture. — Prof, Wohler Ann, der Chem, und Pharm. 

13* 
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RECENT PROGRESS OF 6E0L0GT. 

The researches which M. Barrande has made upon the Silurian system 
of Bohemia have recently been published. They imbody the fruits of 
more than twenty yeara' labors ; and his labors and results now place 
him in the foremost rank of liying geologists and palaeontologists. The 
number of fossils he has collected and described iVcm the Silurian system 
is about 1200. M. Barrande distinguishes eight stages of strata, to which 
he assigns a Silurian age ; four of them he regards as Lower Silurian, and 
four as Upper Silurian. Of his Lower Silurian stages the two lowermost 
are azoic, the distinctions between them being founded on mineral charac- 
ters, the first being composed of crystalline rocks, and the second of clay- 
slates and conglomerates, similar to the fossiliferous Silurian above them, 
but wholly destitute of organic remains. These azoic stages pass into 
each other, and the upper section passes gradually into the fossiliferous 
beds above. The third stage of his Lower Silurian, and the first of his 
fossiliferous horizons, attains a thickness of 1200 feet, and contains no 
beds of limestone. The fauna of this section is very peculiar ; it is com- 
posed almost wholly of trilobites and a few other fossils. These consti- 
tute a fauna upon which he lays great stress, and designates as primordial. 
All the species are peculiar to itself, and the genera are low and rudi- 
mentary, not typical and highly- developed forms. 

In Wales, and some other Silurian districts, this primordial fauna has 
also been clearly made out. The rocks which contain it are those des- 
ignated by Prof. Sedgwick as the Lingula beds. 

The fourth and uppermost division of M. Barrande's Lower Silurians is 
composed of quartzose strata, with schistose alternations. Cephalopoda, 
Gasteropoda, Acephala, Brachiopoda, a few corals, starfish, crinoids, make 
up, with trilobites, the fauna of this group in Bohemia. Trilobites pre- 
vail above all other forms, and here attain their maximum development. 

Of the four stages of the Upper Silurians in Bohemia, the three lower 
divisions are typically calcareous, and the culminant section schistose. 
The lowermost stage is astonishingly rich in fossils, containing between 
(^00 and 600 species. The second stage presents a decreasing fauna, and 
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in the third fishes commence, and brachiapods have become rare. In the 
uppermost stage the community of species is reduced to the trilobites, 
and the entire fauna is poverty stricken. Traces of vegetables also indi- 
cate some considerable changes in the conditions of the sea-beds. 

M. Barrande definitely settles the fact, that the trilobite undergoes 
metamorphoses in the course of its existence as an individual. He has 
demonstrated the fact in the case of sixteen genera and twenty-eight 
species. The degree of change is variable, and its intensity is comparable 
"with the phenomena in existing Crustacea. Among other points, M, Bar- 
rande has made out the probable eggs of these animals. As to their mode 
of life, he is opposed to the opinion that they lived in shallow water along 
the coast, and distinctly pronounces against the supposition of their para- 
sitic nature. 

Prof. Forbes expresses it as his opinion, in regard to the extinction of 
species in geological time, that every year's research makes it more and 
more evident that it is simply the result of the influence of physical 
changes in specific arrears, and depends upon no law of inherent limitation 
of power to exist in time. 

M. de Archiac and Haime are about to publish an extensive work on 
the fossil animals of the nummulitic rocks of India. 

The enormous increase of palseontological observations may be meas- 
ured by a comparison between the number of British fossils catalogued a 
few years since and the number at present recognized. The number of 
plants recorded in 1843 w^as 510 ; in 1853, 652 are cited. The increase is 
chiefiy among the Mesozoic and Tertiary types. The Foramenifera, of 
which 82 were mentioned in the list of 1843, has increased to more than 
168. Of Zoophytes, the number has increased from 183 to 438 ; of Bryozoa, 
117 new species have been added; of Echinodermata, 213 ; of Cirripedia, 
21 ; Crustacea, about 150 ; Brachiopoda, 200 new species; of Monomya- 
rian Bivalves, about 250 ; and of fossil insects, the number has also largely 
increased. This increase it must be remembered pertains only to the 
British Islands. 

Says Prof. Forbes, in his address before the London Geological .Society, 
«* Every geologist, whose studies have been equally or nearly directed to 
the organic phenomena of the three great sections of time usually received, 
Palaeozoic, Mesozoic and Tertiary, cannot fail to have been struck with the 
greater value of the difference between the first, or oldest section, and the 
two newer divisions, taken together, than between the first and mid- 
dle terms, and between the latter and the last. The degree of organic dif- 
ference between the Upper Mesozoic and the Lower Tertiary epochs is 
rather more, but only slightly more, than the degree of difference between 
the lower and upper sections of the great Mesozoic period. But the gap 
between Palaeozoic and Mesozoic, although the link be not altogether 
broken, is vastly greater than at any other of the many gaps in the known 
series of formations. I am one of those who hold, a priori, that all gaps 
are local, and that there is a probability at some future time of our dis- 
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coTering gradually, somewhere on the earth's crust, eridences of the miss- 
ing links. All our experience and knowledge, theoretical and practical, 
warrant the affirmation, that at every known stage of geological time there 
were sea and land. Even those who believe in a primeval azoic period 
will hardly sanction the supposition that there has been any repetition of 
azoic epochs since the first life-bearing era commenced ; and if so, and if 
there were always sea and land s^nce the commencement of the first fos- 
siliferous formation, we are warranted in assuming that both earth and 
water had their faunas and floras. All geological experience goes to show 
that wherever you have a perfect sequence of formations accumulating in 
the same medium, air or water, as the case may be, there is, if not a con- 
tinuance of the same specific types, a graduated succession and interlace- 
ment of types and of the facies of life assemblages, even as on the 
present surface of the earth the faunas and floras of proximate provinces 
intermingle more or less specifically, or, if physical barriers prevent the 
diifusion of species, assume more or less one general facies. This passage, 
by aspect and type, of one stage in time into another, is but scantily indi- 
cated at present in the uppermost manifestations of the Palaeozoic life 
and the lowermost of the Mesozoic. The missing lii}ks will sooner or later 
reward the diligence of the geological explorer." 

ON TH£ FORMER PROBABLE EXISTENCE OF FALiBOZOIC GLACIERS. 

At the British Association, a communication on the above subject was 
presented by Prof. A. C. Bamsay, P. R. S. The author commenced by 
stating that the theory, of the internal heat of this planet having within 
any of the known geological periods exercised any climatal influence, was 
gradually beginning to be discredited, and he proposed to show that gla- 
ciers and icebergs had existed in these latitudes during a part of the Per- 
mian epoch, and that also, in the secondary period, there were traces of the 
same actions in some of the beds of the Bunter Sandstone. 

In the Permian rocks of the midland counties of England are thick 
beds of trapoid breccia, occupying a given geological horizon. They are 
about 100 and 200 feet thick, according to locality, and consist of pieces of 
greenstone, felstone porphyry, felstone, felspathic ash, ribbon slate, quartz 
rock, purple and green sandstone and slate, black slate, Silurian limestone, 
&c. These are not derived from the rocks immediately underlying, but 
for the most part can be identified witli rocks of the Longmynd, and the 
Lower Silurian slates and igneous rocks, &c., immediately west of, and 
accociated with, the Stiper stones. They are enclosed in a hardened paste 
of red marl, analogous in some respects to the bould-clay of the Pleisto- 
cene epochs. Very few of the stones are well rounded by the action of 
water. They are mostly angular or sub-angular, and have those pecu- 
liarly flattened surfaces common to fragments found in Moraines. They 
are frequently well polished, and occasionally scratched. They are of all 
*izes, up to two feet nine inches in diameter. Had they ever formed sea- 
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beaches, they would probahly have been rounded by the action of the 
waves ; and if great marine floods ever existed, driving before them such 
great masses of debris, the same rounding action would have resulted. 
Such large blocks of rock are not moved along ordinary sea-bottoms by 
tidal or other actions ; and, considering their size, angularity, polish, oc- 
casional scratchings, and the matrix that encloses them, the author believes 
that they were deposited from icebergs, derived from glaciers that origi- 
nated in the ancient land of the Longmynds, and overlying Lower Silu- 
rian strata, west of the Stiper stones. These rocks were once covered un- 
conformably by more than 3000 feet of Upper Silurian rock, and probably 
by a large part of the old Red Sandstone besides. These had, therefore, 
been removed by denudation before the deposition of th^ Permian strata. 
A great fault of more than 3000 feet runs from north-east to south-west, 
immediately east of the Longmynds. It is a downthrow on the west of 
later date than the New Ked Sandstone, and the range of the Longmynds 
was, therefore, from 3000 to 4000 feet higher at the Permian period than 
now with reference to the existing levels of these formations. Traces of 
the same glacial action occur in the Bunter Sandstone, in a portion of the 
pebble- beds that lie between the lower and upper variegated sandstone, 
and also at the })ase of the white sandstones that underlie the new red 
marl in the neighborhdod of the Abberley Hills. 

In addition to the above. Prof. Ramsay presented another paper, the 
object of which was to prove that the ice of the greater glaciers of North 
Wales was about 1300 feet thick; that the valleys of Llanberis, Nant 
Francon, &c., were, in fact, filled with ice, at least of that thickness. This 
was inferred by the height on the walls of the valleys at which polished 
surfaces, and parallel grooves and scratches, were plentifully found follow- 
ing the main direction of the valleys, without reference to the minor lateral 
valleys. During the subsequent depression of the country to a depth of 
2300 feet the cold still continued, and glaciers on a smaller scale passed out 
to sea and deposited what may be called marine moraines. Farther out 
at sea, on Mod Try fan, marine deposits with shells were formed, either 
contemporaneously with these marine moraines, or during subsequent os- 
cillations of level by the rearrangement of the moraine matter. 

After the re- emergence of the land, the drift was cleared out of the 
greater valleys by a second set of glaciers. These gradually decreased in 
size, evidence of which may be found in. the mOTaines that occur in the 
valleys at different levels. In Cwm Glas, in the pass of Llanberis, there 
are several of these moraines left by a retiring glacier, which finally dis- 
appeared in the highest recesses of the valley immediately north of the 
ridge of Cribgoch, 

ON THE DBPTH OF THE PRIMEVAL SEAS. 

Prof. Forbes, in a communication to the Royal Society, states that, 
when engaged in the investigation of the bathymetrical distribution of 
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existing moUusks, the author found that not only the color of their shells 
ceases to be strongly marked at considerable depths, but also that well- 
defined patterns were, with yery few and slight exceptions, presented only 
by testacea inhabiting the littoral, circumlittoral and median zones. In the 
Mediterranean, only one in eighteen of the shells taken from below 100 
fathoms exhibited any markings of color, and even the few that did so 
were questionable inhabitants of those depths. Between 35 and 65 
fathoms, the proportion of marked to plain shells was rather less than one 
in three, and between the margin and two fathoms the striped or mottled 
species exceeded one-half of the total number. In our own seas, the author 
obserres that testacea taken from below 100 fathoms, even when they were 
individuals of species^ yividly striped or banded in shallower zones, are 
quite white or colorless. Between 60 and 80 fathoms, striping and band- 
ing are rarely presented by our shells, especially in the northern provinces ; 
and from 50 fetthoms, shallow bands, colors and patterns are well marked. 
The relation of these arrangements of color to the degrees of light penetrat- 
ing the different zones of depth is a subject well worthy of minute inquiry, 
and has not been fully investigated by natural philosophers. — Proceedinga 
of the Royal Society, 

m 

A 

THE GULP STREAM, 

4 

At the Ajnerican Association, Prof. Bache read a paper on the distribu- 
tion of temperature in and near the Gulf Stream of the coast of the 
United States. 

On the seaward line off Charleston, from the shore to sixty miles out, 
the depth increases gradually till it acquires a depth of one hundred fath- 
oms. But it soon deepens with great rapidity, as if on the side of a moun- 
tain, until at about eighty miles out the ocean- bottom is more than six 
hundred and fifty fathoms from the surface. This continues forward less 
than ten miles, when the depth as suddenly decreases to not more than 
three hundred and fifty fathoms, which so goes on only a few miles, when 
it again deepens to about five hundred fathoms, with subsequent fluctua- 
tions. There is, therefore, a submerged mountain -peak or ridge between 
these points of a truly remarkable character. The differences in the tem- 
perature vary almost precisely according to the change of contour of the 
bottom, showing that the temperature at great depths is much modified by 
the propinquity of the ocean's bed. It appears that the Gulf Stream, 
while certainly not superficial, does not run to the bottom ; for off Cape 
Florida, at twelve hundred fathoms, the water in summer is of a tempera- 
ture of 38° Fahrenheit — a degree below the average winter temperature 
much farther north. 

Lieut. Maury followed Prof. Bache. He showed that the stream varies 
its course according to the season^ having a more southerly sweep in win- 
ter. The stream is more rapid of Cape Hatteras than Cape Canaveral, 
and never deposits the seaweed, with which it is so plentifully beset, on 
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the western side. This was accounted for by supposing that the stream 
stands above the general level of the ocean, with its highest point in the 
centre or axis of the stream, and sloping oif like the roof of a house each, 
way. This stream is what modifies so agreeably the climate of Western 
Europe, and at the same time causes its fogs. Storms that arise on the 
coast of Africa, trailing westward, fall into its influence, and sweep 
around its circuit. In this stream the " San Francisco " was on the 26th 
of December, and it was along its eastwardly current that the ship drifted. 
The Gulf Stream is sensibly affected by the discharge of the waters in 
winter from the Chesapeake, Delaware and Hudson. 

ON THE CAUSE OF THE PRIMITIVE INCANDESCENT CONDITION OP 

THE EARTH AND OTHER PLANETS. 

The following paper on the above subject was read before the Royal 
Astronomical Society by James Nasmyth, Esq. : — 

No fact has been more clearly revealed by geology than that of the 
former igneous or molten condition of our globe, and that its present con- 
dition is the result of a succession of changes consequent on the escape, or 
passage into space, of the greater portion of that primitive heat, the residue 
of which occasionally manifests itself in the molten outbursts which the 
now comparatively few active volcanoes vomit forth, and which we may 
consider to be the expiring vestiges of the once universal molten state of 
our globe. As I have ' ^ot met with any attempt to trace to its source, or 
assign a cause of, this primitive molten condition of the earth, in the most 
earnest but humble spirit of philosophic suggestion and inquiry I desire to 
offer in this brief form the result of some thoughts on this interesting sub- 
ject, in the hope that the following remarks may chance to suggest further 
investigation, and so yield results more worthy of so grand a subject. In 
order to state in the most simple form tJie principle upon which I base my 
speculations on the source of the primitive heat of our globe, I would refer 
to the weU-known principle in the laws of matter — namely, that when 
matter, whether in the solid, fluid, or gaseous condition, is, by some 
external or internal force or agency, caused to occupy less space, heat is 
evolved. Applying this general principle to what there is such strong 
reason to suppose was the first condition of that matter which was destined 
to form our globe, and carrying our ideas back to the first moments of its 
physical history at which we may suppdse it to have been summoned forth 
into existence. as a nebulous mass, either distinct and separate, or as a 
separated portion from a greater nebulous mass, and granting that the law 
of gravitation was coexistent, it appears to me that, if we assume these 
conditions, the inevitable result of the action of the law of gravitation, 
operating on the particles of matter composing a nebulous mass, would be 
a progressive decrease, or collapse, of the original volume of such nebu- 
lous mass, and that the result of this decrease of volume by the collapse 
action of gravitation would be accompanied by rise of temperature, more 
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especially at the centre of gravity of the mass, where a nucleus would be 
formed, and upon whose surface myriads of particles would come crowding 
inwards and attach themselves ; while, by the general collapse of the entire 
mass of the nebulous body, resulting, as before said, from the action of gravi- 
tation of its particles towards its centre of gravity, that heat which was latent 
in the original or primitive expanded volume of the nebulous mass would 
come forth and manifest itself as active heat, most intense nearest to where 
the focus of action lay, where it would result in a glow of fervent intensity, of 
which we can form no adequate conception. In this manner I conceive the 
temperature of the nucleus would continue to increase, while the dimen- 
sions or volume of the nebulous mass went on diminishing, through ages 
of time, until the temperature of the nucleus reached such a pitch of in- 
tensity as to begin to check the accelerating influx of particles by the 
dispersive influence of the intense heat of the nucleus. Then would en- 
sue an era of retardation in the progressive accumulation of matter upon 
the nucleus ; and its after history would most probably be governed by 
the combined action of gravitative accumulation and those changes which 
would result from the continual escape of the heat of the remaining nebu- 
lous envelope, and so render the matter of which it was composed more 
subject to the attractive influence of the globe now existing within it. I 
conceive that countless ages might thus elapse, through the mutual action 
of the agencies I have referred to, ere such a globe had commenced the 
earliest stages of its geological history, which would date from that period 
when all further accession of temperature was at an end, and the nucleus 
(now a planet) began to part with its primitive heat by its radiation into 
space. Thus I have endeavored to assign as the cause of the primitive in- 
candescent temperature of planetary masses the action of gravitation 
upon the nebulous matter of which they are conceived to have been 
formed : the action of gravitation overtaking in its collapsing influence 
that gradual decrease of volume which might otherwise have occurred 
through simple contraction, and so expressing the heat latent in the nebu- 
lous volume, and causing it to come forth as sensible heat in most active 
condition, and so manifest itself in a state of intense incandescence in the 
nucleus or planetary mass. 

ON THE THICKNESS OF THE SILURIAN ROCKS OF GREAT BRITAIN. 

More than twenty years have passed since Sir Roderick Murchison 
commenced those brilliant researches among the most ancient sedimentary 
rooks that have secured for him a lasting place among eminent geologists. 
Before he investigated, analyzed and defined the Silurian system of forma- 
tions, the knowledge possessed by naturalists of the earliest phenomenon of 
life in our planet was scanty in the extreme — indeed, rather deserving 
the name of utter ignorance. Under the vague term of ** gray wacke " were 
included rocks of diflerent ages, structures, organic charact^s, and vast 
thickness. It is difficult, for those whose scientific careers have com- 
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menced since the publication of Sir BodericVs first great work, to under- 
stand now the peculiar condition of palseozoic geology at the time he 
started upon his scientific mission. All seems so orderly, clear, and self- 
evident — Silurian, Devonian, Carboniferous, and Permian, being words 
that convey definite and precise meanings to the youngest student of a 
school of mines or geological class-room — that we cannot picture to our- 
selves the darkness and confusion out of which the definitions were elimi- 
nated. 

It is the proud boast of British geologists that the foundations of many 
^f the great sections of their science, and the establishment of most of the 
realms in time enrolled in the scale of formations constituting the crust of 
the earth, were originated within their native archipelago. The very pro- 
vincial jargon of working miners and quarrymen, and the local appella- 
tions given to rock and soil by our peasants, have become scientific terms, 
established in the language of philosophical treatises all over the world. 
When a name was wanting, and could not be taken from these illiterate 
sources, it was struck in a British mint ; and among all the stamps that 
mark the world's rocks as British claims, one of the most widely current 
and permtUiently graven is that of " Silurian." An old British people, a 
tribe of borderers, who, under the leadership of the famous Caractacus, 
fought the Komans, has given its name to far- spreading territories ; and 
could the old Silures be summoned once more to life, they woidd have 
some difficulty in finding the true Siluria, so many offsets of their ancient 
kingdom are now dotted over thq^ map of the world. Since the system 
named after this province was first announced, Silurian strata have been 
detected far and wide over the face of the earth. In Qermany, France, 
Scandinavia, Bussia, Spain, and the Mediterranean, a Silurian basis has 
been found on which the other fossiliferous rocks successively repose. In 
Siberia, China, and India, Silurian strata have either been already demon- « 
strated, or the next thing to it. In both North and South Africa the rocks 
that come next in order have already been detected. In Australia well- 
marked Silurian types are proved to exist. In North America is one of 
the grandest developments of the Silurian system in the world, that dis- 
plays both physical and palseontological features in wonderful variety and 
profusion. In South America there are indications of strata of similar age. 

From a recent work of Sir R. Murchison, we make the following ex- 
tract relative to the vertical dimensions of the Silurian rocks of the British 
Isles, which will in a measure serve to show the'non -geological reader the 
immensity of the formations under discussion, and the vast lapses of time 
that must have rolled on during their deposition : — 

" We have as yet no means of accurately estimating the thickness of 
the older deposits of Scotland and Ireland ; but I find, on consulting with 
Professor Nicol, that the Scottish section given can hardly represent less 
than 50,000 feet ; although we have no indication that the bottom of the 
sedimentary series is reached, nor have we any thing like a completion of 
the Upper Silurian rocks. " *^ 
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" In the mean time, reverting to the region of Wales and the adjacent 
English counties, we can appeal to the admeasurements of the Govern- 
ment surveyors. In Shropshire, the unfossiliferous bottom rocks (the 
Cambrian of the Survey) are said to have the thickness of 26,000 feet, or 
about three times that of the same strata in North Wales ; whilst my 
original Lower Silurian strata of Shropshire to the west exhibit a width 
of 14,000. On the other hand, in the region between the Menai Straits 
and the Berwyn Mountains, where the bottom rocks are so much less co- 
pious than in Shropshire, the fosiliferous Lower Silurian, from the base of 
the Lingula flags to the top of the LlanSeilo formation, (including the 
stratified igneous rocks,) swell out to about 19,000 feet, and the Caradoc 
sandstone has a thickness of from 4,000 to 5,000 feet. Taking the greatest 
dimensions, we are, therefore, presented with the prodigious measurement 
of about 60,000 feet of sedimentary strata, in the lower half of which no 
fossils have been found, the upper part bearing a group of fossils. Al- 
though of such vast volume in parts of the region described, it must be 
observed that the Lower Silurian rocks of other tracts, though precisely of 
the same age, as proved by their embedded organic remains, are often 
comparatively of very small dimensions. 

<* Though more replete with fossils than the inferior group, the Upper 
Silurian rocks attain nowhere a greater thickness than from 5,000 to 6,000 
feet, the Ludlow rocks beiT|g for the most part more developed than the 
Wenlock formation. In this way the whole of the fossiliferous Silurians 
of England and Wales, measured from the Lingula beds to the Ludlow 
rocks inclusive, have the enormous maximum dimensions of about 30,000 
feet; and if we add the conformable underlying sedimentary masses of 
pretty similar mineral aspect, but in which no fossils have been found, we 
have before us a pile of subaqueous deposits reaching to the stupendous 
thickness of 66,000 feet, or upwards of ten miles ! " 

In reference to the supposition that the Lower Silurian rocks present 
the earliest zone of animal life. Sir 11. Murchison says : — 

«« This is the imporiant fact to which attention is first directed ; for in 
such instances the geologist appeals to the book of Nature, where its 
leaves have undergone no great alteration. He sees before him an enor- 
mous pile or series of early subaqeous sediment originally composed of 
mud, sand, or pebbles, the successive bottoms of a former sea, all of 
which have been derived from preexisting rocks ; and in these lower 
beds, even where they are little altered, he can detect no remains of former 
creatures. But lying upon them, and therefore evolved after, other strata 
succeed, in which some few relics of a primeval ocean are discernible, 
and these again are every where succeeded by newer deposits in which 
many fossils occur. In this way evidences have been fairly obtained to 
show that the sediments which underlie the strata containing the lowest 
fossil remains constitute, in all countries which have been examined, the 
natural base or bottom rocks of the deposits termed Silurian." 
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ON THE FORMER EXISTENCE OF A GREAT SEA IN THE INTERIOR 

OF RUSSIA. 

There is perhaps no feature of more commanding interest, in its bearing 
on the physi<i^l outlines of the earth at a period which approaches near 
to our own era, than the fact, which geological researches have established, 
that there has existed a vast interior sea, which covered all the areA be- 
tween Constantinople on the west and Turkestan on the east, or a length of 
nearly 2,000 miles, whilst it ranged irregularly from north to south over a 
space broader than the present Caspian Sea is long, or of about 1,000 miles. 
Of this great submerged area, the Seas of Azof, the Caspian, and the Aral, 
are now clearly the chief detached remnants. For the very same species 
of moUusca which are now living in these seas are found in a fossil state 
in limestones forming cliffs on their shores, or on those of the Black Sea, 
or in masses of intermediate land, which are simply elevated bottoms of 
a once continuous vast internal sea, the whole of whjjpe inhabitants were 
as distiiKJt from those of the then ocean as are the present inhabitants of * 
these detached Caspians from those of the present Mediterranean and 
ocean. — Sir JR. J. Murchison*8 Address to the Royal Geog* Soc, 

ON THE STRUCTURE OF LUNAR VOLCANIC CRATERS. 

Mr. James Nasmyth, at the British Association, presented a communica- 
tion on the above subject, which was illustrated by a model of the lunar 
volcano Copernicus and a diagram of Simpelius ; each of which consists 
of a plateau, with a small central cone, surrounded by a ring-shaped ele- * 
vation, exhibiting concentric ridges or terraces. The circular elevations 
were supposed to have been formed by the accumulation of materials 
erupted with great energy to various distances, according to the intensity 
of the force ; giving rise to concentric ridges, or terraces of deposition^ 
which are often nearly entire circles, one within the other. Besides these 
there are other terraces, forming only segrrents of circles, within the prin- 
cipal rings, which were attributed to the agency of landslips ; these in most 
instances correspond to notches in the edge of the crater, from which they 
have slipped, and their debris lias rolled onward over the plateau, towards 
the centre. The central cone was attributed to the last expiring efforts of 
the eruptive action. 

Prof. Phillips observed that, although there might be no sign of the 
existence of water on the present surface of the moon, he thought there 
were many indications of former aqueous action. There were elevations 
like the escars of Sweden and Ireland, and small gullies converging into larger, 
like the channels of mountain streams. He also called attention to the 
narrow, dark lines, many miles in length, occasioned by shadows which 
change with the direction of the sunlight, showing that the level is higher 
on one side than the other, as in cases of/atiU, 
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Mr. Hopkins inquired into the evidence respecting the existence of an 
atmosphere, or of water, on the moon. If an7 atmosphere existed, it must 
be very rare in comparison with the terrestrial atmosphere, and inapprecia- 
ble to the kind of observations b j which it had been tested ; yet the ab- 
sence of any refraction of the light of stars during occultation was a very 
refined test. No equal means existed of ascertaining the presence of water 
on the moon ; and if it did not now exist, the opinion of its lormer exist- 
ence rested on very uncertain evidence. The large size of the lunar cra- 
ters compared with any on the earth was accounted for if they were pro- 
duced by the expansion of a fluid mass ; for there was no reason why 
such a force should be materially less in the moon than the earth, whilst 
gravitation was much less. The result would be, not only a much greater 
elevation, but less tendency to fall. He considered the annular craters 
were the remains of dome -shaped elevations, of which the central part had 
fallen in. The lunar craters were mor^ numerous in proportion to the 
terrestrial ; but there might have been many more on the earth which 
have been washed away. 

Mr. James SmitlT remarked that the perfection of the lunar vplcanoes 
might be due to atmospheric conditions, and referred to the great circular 
crater of the Sandwich Islands as being terraced like Copernicus. 

Mr. Nasmyth expressed his very strong conviction of the total absence 
of water, or of traces of watery action, on the moon, and also of the ab- 
sence of any atmosphere. The sudden disappearance of stars behind the 
moon, without any change or diminution of their brilliancy, was one of 
the most beautiful phenomena that could be witnessed. 

ON THE ORIGIN OF COAL FIELDS. 

In a recent lecture before the Royal Institution, by Sir Chas. Lyell, on 
the origin of coal fields, the lecturer stated that the force of the evidence 
in favor of their identity in character with the deposits of modem deltas 
has increased in proportion as they have been more closely studied. They 
usually display a vast thickness of stratified mud and fine sand without 
pebbles, and in them are seen countless stems, leaves, and roots of terres- 
trial plants, free for the most part from all intermixture of marine remains, 
circumstances which imply the persistency in the same region of a vast 
body of fresh water. This water was also charged, like that of a great 
river, with an inexhaustible supply of sediment, which had usually been 
transported over alluvial plains to a considerable distance from the higher 
grounds, so that all coarser particles and gravel were left behind. On the 
whole, the phenomena imply the drainage and denudation of a continent 
or large island, having within it one or more ranges of mountains. The 
partial intercalation of brackish water-beds at certain points is equally 
consistent with the theory of a delta, the lower parts of which are always 
exposed to be overflowed by the sea, even where no oscillations of level 
are experienced. The purity of the coal itself, or the absence in it of 
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earthy particles and sand throughout areas of yery great extent, is a fact 
"Which has naturally appeared very diflBcult to explain, if we attribute 
each coal-seam to a vegetation growing in swamps, and not to the drifting 
of plants. It may be asked how, during river inundations capable of 
sweeping away the leaves of ferns, and the stems and roots of sigillariss 
and other trees, could the waters fail to transport some line mud into the 
swamps } One generation after another of tall trees grew with their roots 
in mud, and after they had fallen prostrate, and had been turned into coal, 
were covered with layers of mud, (now turned to shale,) and yet the coal 
itself has remained unsoiled throughout these various changes. The lec- 
turer thinks this enigma may be solved by attending to what is now 
taking place in deltas. The dense growth of r^ds and herbage which en- 
compasses the margins of forest- covered swamps in the valley and delta of 
the Mississippi is such that the fluviatile waters, in passing through 
them, are filtered, and made to clear themselves entirely before they reach 
the areas in which vegetable matter may accumulate for centuries, forming 
coal, if the climate be favorable. There is no possibility of the least in- 
termixture of earthy matter in such cases. Thus, in the large submerged 
tract called the «* Sunk Country," near New Madrid, forming part <jf the 
western side of the valley of the Mississippi, erect trees have been stand- 
ing ever since the year 1811-12, killed by the great earthquake of that 
date ; lacustrine and swamp plants havie been growing there in the shal- 
lows, and several rivers have annually inundated the whole space, and yet 
have been unable to carry in any sediment within the outer boundaries of 
the morass. In the ancient coal of the South Joggins, in Nova Scotia, 
many of the underclays show a network of stigmaria roots, of which 
some penetrate into, or quite through, older roots which belonged to the 
trees of a preceding generation. Where trunks are seen in an erect posi- 
tion buried in sandstone and shale, rooted sigillariae or calamites are often 
observed at different heights in the enveloping strata, attesting the growth 
of plants at several successive levels while the process of envelopment 
was going on. In other cases there are proofs of the submergence of a 
forest under marine or brackish water, the base of the trunks of the sub- 
merged trees being covered with serpulse, or a species of spirorbis. Not 
Tinfrequently seams of coal are succeeded by beds of impure bituminous* 
limestone, composed chiefly of compressed modiols with scales and teeth of 
fish, these being evidently deposits of brackish or salt-water origin. The lec- 
turer exhibited a joint of the stem of a fresh- water reed (Arundinaria ma- 
croaperma) covered with barnacles, which he gathered at the extremity of the 
delta of the Mississippi or the Balize. He saw a cane-brake (as it is called in 
the country) of these tall reeds killed by salt-water, and extending over sev- 
eral acres, the sea having advanced over a space where the discharge of fresh 
water had slac' ened for a season in one of the river's mouths. If such reeds 
when dead could still remain standing in the mud with barnacles attached 
to them, (these Crustacea having been in their turn destroyed by a return 
of the river to the same spot,) still more easily may we conceive large and 
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firmly-rooted sigillarise to have continued erect for many years in the Car- 
bouiferous period, when the sea happened to gain on any tract of sub- 
merged land. Submergence under salt water may have been caused either 
by a local diminution in the discharge of a river in one of its many 
mouths,^ or more probably by subsidence, as in the case of the erect col- 
umns of the Temple of Serapia, near Naples, to which serpulsD and other 
marine bodies are still found adhering. Sir Charles next entered into 
some speculations respecting the probable volume of solid matter con- 
tained in the carboniferous formation of Nova Scotia. The data, he said, 
for such an estimate, are as yet imperfect, but some advantage woxild be 
gained could we but make some slight approximation to the truth. The 
strata at the South Joggins are nearly three miles thick, and they are 
known to be also of enormous thickness in the district of the Albion 
mines, near Pictou, more than one hundred miles to the eastward. There 
appears, therefore, little danger of erring on the side of excess, if we take 
half that amount, or 7,500 feet, as the average thickness of the whole of 
the coal measures. The area of the coal-field, including part of New 
Brunswick to the west, and Prince Edward's Island and the Magdalen 
Isles to the north, as well as the Cape Breton beds, together with, the con- 
necting strata which must have been denuded, or must still be concealed, 
beneath the waters of the Gulf of St. Lawrence, may comprise about 
36,000 square miles, which, with the thickness of 7,500 feet before as- 
sumed, will give 7,527,168,000,000,000 cubic feet (or 51,136.4 cubic miles) 
of solid matter as the volume of the rocks. Such an array of figures con- 
veys no distinct idea to the mind, but is interesting when we reflect that 
the Mississippi would take more than two million of years (2,033,000 
years) to convey to the Gulf of Mexico an equal quantity of solid matter 
in the shape of sediment, assuming the average discharge of water in the 
great river to be, as calculated by Mr. Forshey, 450,000 cubic feet per 
second throughout the year, and the total quantity of mud to be, as esti- 
mated by Mr. Kiddell, 3,702,758,400 cubic feet in the year. We may, how- 
ever, if we desire to reduce to a minimimi the possible time required for 
such an operation, (assuming it to be one of fiuviatile denudfition and dep- 
osition,) select as our agent a river flowing from a tropical country, such 
as the Ganges, in the basin of which the fall of rain is much heavier, and 
where nearly all comes down in a third part of the year, so that the. river 
is more turbid than if it flowed in temperate latitudes. In reference to 
the Ganges, also, it may be well to mention, that its delta presents in one 
respect a striking parallel to the Nova Scotia coal-field ; since at Calcutta, 
at the depth of eight or ten feet from the surface, buried trees and roots 
have been found in digging tanks, indicating an ancient soil now under- 
ground ; and in boring on the same site for an Artesian well to the depth 
of 481 feet, other signs of ancient forest- covered lands and peaty soils 
have been observed at several depths, even as far down as 300 feet and up- 
wards below the level of the sea. As the strata pierced through contained 
fresh- water remains of recent species of plants and animals, they imply a 
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subsidence, which has been going on contemporaneously with the accumu- 
lation of fluviatile mud. Captain Strachey, of the Bengal Engineers, has 
estimated that the Ganges must discharge 4^ times as much wate#into the 
Bay of Bengal as the same river carries past Ghazipore, a place 600 miles 
above its mouth, where experiments were made on the volume of water 
and proportion of mud by the Rev. Mr Everest. It is not till after it has 
passed Ghazipora that the great river is joined by most of its larger tribu- 
taries. Taking the quantity of sediment at one-third less than that as- 
signed by Mr. Everest for the Ghazipore average, the volume of solid 
matter conveyed to the Bay of Bengal "would still amount to 20,000,000,000 
of cubic feet annually. The Ganges, therefore, might accomplish in 
375,000 years the task which it would take the Mississippi, according 
to the data before laid down, upwards of two million years to achieve. 
One inducement to call attention to such calculations is the hope of in- 
teresting engineers in making accurate measurement of the quantity of 
water and mud discharged by such rivers as the Ganges, Brahmapootra, 
Indus, and Mississippi, and to lead geologists to ascertain the number of 
cubic feet of solid matter which ancient fluviatile formations, such as the 
coal measures, with their associated marine strata, may contain. Sir 
Charles .anticipates that the chronological results derived from such sources 
will be in harmony with the conclusions to which botanical and zoological 
considerations Alone might lead us, and that the lapse of years will be 
found to be so vast as to have an important bearing on our reasonings in 
every department of geological science. A question may be raised, how 
far the cooperation of the sea in the deposition of the carboniferous series 
might accelerate the process above considered. The lecturer conceives 
that the intervention of -he sea would not afford such favorable condi- 
tions for the speedy accumulation of a large body of sediment within a 
limited -area as would be obtained by the hypothesis before stated — name- 
ly, that of a great river entering a bay in which the waves, currents, and 
tides of the ocean should exert only a moderate degree of denuding and 
dispersing power. An eminent writer, when criticizing, in 1839, Sir 
Charles Lyell's work on the adequacy of existing causes, was at pains to 
assure his readers, that while he questioned the soundness of the doctrine, 
he by no means grudged any one the appropriation of as much as he 
pleased of that " least valuable of all things, past time." But Sir Charles 
believes, notwithstanding the admission so often made in the abstract of 
the indefinite extent of past time, that there is, practically speaking, a 
rooted and perhaps unconscious reluctance on the part of most geolo- 
gists to follow out to their legitimate consequences the proofs, daily in- 
creasing in number, of this immensity of time. It would therefore be of 
no small moment could we obtain even an approach to some positive 
measure of the number of centuries which any great operation of Nature, 
such as the accumulation of a delta or fluviatile deposit of great mfignitude, 
may require, inasmuch as our cpnceptions of the energy of aqueous or 
igneous causes, or of the powers of vitality in any given geological period, 
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must depend on the quantity of time assigned for tbeir development. 
Thus, for example, geologists will not deny that a Tertical subsidence of 
three nflles took place gradually at the South Joggins during the carbonif- 
erous epoch, the lowest beds of the coal of Nova Scotia, like the middle and 
uppermost, consisting of shallow-water beds. If, then, this depression 
was brought about in the course of 375,000 years, it did not exceed the 
rate of four feet in a century, resembling that now experienced in certain 
countries where, whether the movement be upward or downward, it is 
quite insensible to the inhabitants, and only known by scientific inquiry. 
If, on the other hand, it was brought about in 2,000,000 of years, ac- 
cording to the other standard before alluded to, the rate would be only six 
inches in a century. But the same movement taking place in an upward 
direction would be sufficient to uplift a portion of the earth's crust to 
the height of Mont Blanc, or to a vertical elevation of three miles above 
the level of the sea. 

ORIGIN OF MINERAL COAL. 

The following communication is furnished by Mr. Whittlesey, the well- 
known geologist and mining engineer : — 

Respecting the vegetable origin of mineral coal, I have since 1838 held 
the opinion that coal is not due to vegetable matter, or at least th^ main 
beds of the carboniferous system are not. About that time I gave my rea- 
sons for this conviction, in opposition to my previous views, and in oppo- 
sition to the unanimous authority of the standard authors, on geology, 
through a periodical published at Columbus, Ohio. 

My doctrine or position was regarded by my geological friends so strange, 
BO heretical, and so far from the science, that many of them, from pure 
regard for my reputation, begged of me not to publish any thing more on 
the subject. 

There is no English or American book on geology, that I know of, that 
does not affirm that coal is derived from plants, and this has been a stereo- 
typed maxim, or i^om, passing from book to book, from the earliest 
geological works. 

The mode in which this enormous quantity of vegetation was produced, 
collected, spread out in strata and transformed into coal, has been among 
authors a continual subject of discussion ; but none of these admit a doubt 
of the fact. 

The principal collieries of the world belong to the carboniferous series, 
which are layers of shale, sandstone, limestone, ironstone and coal, having 
a central depression that appoaches the form of a basin. 

The doctrine of the books is, that all these layers are mineral and sedi- 
mentary deposits, except the layers of coal. 

The ^eds of coal, it is maintained, are the carbonized residue of either 
vast layers of timber, or of equally extensive beds of peat. The advocates 
of both modes of supply are about equal. 
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My conviction is, that the beds of coal were deposited from 'water, under 
the same circumstances as the other beds between which the coal is found. 

The numerous analyses of coal show that no timber now existing 
contains within itself the proper quantity of ingredients to form coal. It 
must, therefore, acquire its ingredients in part from some other source, or 
a part of those existing in wood or woody fibre must be deposited, and 
another part of the ingredients remain in excess. There is very little 
vegetable matter that contains nitrogen^ and woody fibre has none. In 
coal, nitrogen is found in notable quantities, at almost every afialysis. 

Woody fibre seldom furnishes more than 50 per cent, of carbon — coal 
has from 70 to 90 per cent. The inference that coal was once in a vegetable 
state arose at first from the fact that the impressions or petrifactions of 
leaves and trees are abundant in coal strata. 

As the impressions of the same trees and leaves are found in the shales 
and sandstones that overlie and underlie these strata, this fact is equally 
strong proof that the sandstones and shales are of vegetable origin. 

Bitumen is similar in its elements to coal, and it pervades rocks of aU 
ages. It is found as abundant in the Silurian and Devonian strata as in 
the Carboniferous, and is even seen in the igneous rocks. It exudes 
from the earth in. immense quantities, as at the Bead Sea, in Trinidad, on 
the McKenzie River, and in the Birman empire. 

The limestones of Seyssel, in France, that are newer than the carbon- 
iferous, and those of Ohio, Michigan and Wisconsin, that are older, equal- 
ly produce bitumen enough, if concentrated, to form heavy beds of 
coal. No vegetable remains are found in these rocks. 

If the diifusion of bitumen, extending from the tertiary and lias down 
to the Cambrian strata, does not entitle it to the name of a minercUt why 
should the oxides or sulphurets, that have no greater range, be regarded 
as minerals ? 

The advocates of a supply of timber, to be formed into beds of coal, as- 
sert that it was collected on the shores of ancient seas, borne by oceanic 
currents over the whole surface, settled to the bottom in layers, and was 
covered with sediment that did not enter the interstices, beneath which it 
was carbonized. No sea or lake, now in existence, collects from its shores 
such immeasurable supplies of timber ; but, on the contrary, all seas cast 
their floating trunks upon the strands to rot. The trees brought down by 
rivers like the Mississippi, the Amazon and the Ganges, come singly, and 
not in floats or layers ; they are,' if sunk, buried in silt, and either pre- 
served in kind or decay and disappear. No authenticated case is known 
of a layer of timber, self-transported, and intombed in mud, that has 
been converted into coal. It is tlierefore necessary to attribute to ancient 
seas and rivers qualities that ours do not possess, and that are purely 
imaginary, and even contrary to nature. Most of the coal rocks are of 
marine oriffin, and the great examples of buried timber, in the deltas of 
rivers, are in fresh'toaCer deposits. 

The advocates of a supply from peaty matter, originating in marshes, 
14 



314 ANNUAL OF SCIENTIFIC DISCOYEBT. 

seem to forget that aU co«l plants are tropical, and that peat belongs excla- 
sirely to the northern temperate and frigid zones. It does not exist in a 
tropical dimate. Peat never occupies Tast tracts in basin-shaped layers, 
but only small irregular cavities, in masses, and not in layers. Feat bogs 
rest upon rocks of all ages, and of all descriptions, granite, trap, lias, andt 
even drift ; coal does not extend below the carboniferous, and is never 
seen above the drift. In coal fields, there are alternate layers of shale, 
sandstone, and ooal many times repeated, so that 10, 20, and even 50 seams 
of coal exist, one ibove another, in the same spot. Was ever a succession 
of peat bogs seen covered by rock strata i 

These are some of the considerations that induce me to give a short, 
simple and natural solution to the formation ef coal strata, and to regard 
them as sedimentary deposUa from the same waters that deposited the in- 
cumbent and subjacent beds. Carbon, oxygen, hydrogen and nitrogen, 
the elements of coal, existed bountfully, as minerals, in all geological 
epochs ; consequently bitumen, which is composed of these ingredients, 
is found in rocks of all ages. It only requires the application to it of the 
same principle that operated in the segregation or separation into layers of 
other minerals, such as iron ore, limestone, gypsum, or salt, and we have 
beds of coaL How bitumen originated, it matters not for the present pur- 
pose, if it is not derived firom vegetable matter. That it is not, is placed 
beyond reasonable doubt, by its existence in large quantities, in rocks 
older than land vegetation. 

All vegetable tissue contains mucilaginous alkaline salts, lime, soda, and 
potash, as well as silex, iron, and aluminum. If a mass of timber, or 
other vegetation, was accumulated, and buried, to undergo the supposed 
change, its mineral constituents must remain ; and the products residting 
from it should be caustic like the ashes of wood. The analyses should 
generally show material quantities of these alkalies. Coal ashes should 
produce lye for making soap, and should prove as advantageous as ma- 
nure. Lignite and carbonized wood is no doubt found in the tertiary and 
drift deposit and in peat bogs, but it has only a very remote analogy to 
mineral coal. Coal is laminated like the slates, as well as bedded and 
stratified like sandstone. Carbonized wood retains the form of the 
trunk, like a piece of charcoal from the pit of a ooal burner. 

I have examined in place specimens of timber, and mostly of the resi- 
nous trees, that exist in the drift materials, buried long before the time 
when man appeared upon the earth, at depths from 20 to 150 feet from 
the surface, and at points many hundred miles asunder. Not one specimen 
in twenty is carbonized at all, but merely decayed, and none of them re- 
semble coal. But having already exceeded the length I proposed to my- 
self, I will advance no more reasons why I find it impossible to believe 
that a large portion of the rocky strata of the carboniferous era was de- 
rived from vegetation on the sur&ce of the earth. I omit also my idea as 
to the most probable manner in which coal strata were produced. 
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COAL TRADE OF GREAT BRITAIN. 

To such an extent has the coal industry of Oreat Britain developed, 
that at the present time not less than 37|000»000 of tons are annuaUy 
raised, the value of which at the pit's mouth is little less than 10,000,000/. 
— at the places of consumption, including expenses of transport and 
other charges, probably not less than 20,000,000/. The capital employed 
in the trade exceeds 10,000,000/. About 400 iron furnaces of Great 
Britain consume annually 10,000,000 tons of coals, and 7,000,000 tons of 
ironstone, in order to produce 2,500,000 tons of pig-iron, of the value of 
upwards of 8,000,060/. For the supply of the metropolis alone, 3,600,000 
tons of coal are required for manufacturing and domestic purposes ; coast- 
ing vessels conveyed, in 1850, upwards of 9,360,000 tons to various ports 
in the United Kingdom, and 3,350,000 tons were exported to foreign 
countries and the British possessions. Add to this that about 120,000* 
persons are constantly employed in extracting the coal from the mines, 
and that in some of the northern counties there are more persons at work 
under the ground than upon its surface, and some approximate idea 
will be formed of the importance and extent of this branch of English in- 
dustry. The extent of the coal areas in the British .Islands is 12,000 
square miles, annual produce, 37,000,000 tons ; of Belgium, 250 miles, 
annual produce, 5,000,000 tons ; of France, 2,000 miles, annual produce, 
4,150,000 tons; of the United States, 113,000 miles, annual produce, 
6,000,000 tons; of Prussia, 2,200 miles, annual produce, 3,500,000 tons ; of 
Spain, 4,000 miles, annual produce, 550,000 tons; of British North 
America, 18,000 miles, annual produce not known. The English ex- 
ports, which in 1840 amounted to l,d06,000 tons, valued at 576,000/., had 
increased in 1850 to 3,531,000 tons, of the value of 1,284,000/. in 
1841 the exports to France were 451,300 tons ; to Holland ,173,378 tons; 
to Prussia, 116,296 tons ; and to Russia, 77,152 tons. In 1850 they were, 
to France, 612,545 tons ; to Holland, 159,953 tons ; to PruEsia, 186,528 
tons; and to Russia, 235,198 tons. 

LARGE 'SPECIMENS OP COAL. 

Among the mineralogical curiosities exhibited at the New York Crystal 
Palace were four columns of anthracite coal forwarded from Wilkesbarre, 
Penn., and taken from four overlying seams in the Wyoming Valley. 
These columns were of the following dimensions : — 

1. A single block, 3 feet- in height by 2| feet square, from the upper or 
three-foot stratum, and designed, as are aU the different columns, to show 
the thickness of that vein. 2. A coliunu, in two sections, measuring six 
feet and a half high, the thickness of the seam from which it is taken. 
3. A column, in three sections, nine and a half feet iji height, the thickness 
of that seam. 4. A column, in five benches or sections^ measuring thirty 
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(30) feet in height, showing the thickness of the rein or stratum from 
which they are taken. 5. A specimen of coal, weighing about eleven (II) 
tons, taken from the thirty-foot seam, showing the fracture of the coal, 
and its pure and excellent quality. 

COAL FIELDS OF MAETLAND. 

Dr. Higgins, State agricultural chemist, reports fifteen veins in the great 
coal region of Alleghany county, Maryland, many of which, however, 
have no economical value, as it would cost more to work them than the 
product would justify. The chief veins are — first, the two-feet vein; 
second, the three-feet vein ; third, the forty-inch vein ; fourth, the six-feet 
vein ; fifth, the ei^ht-feet vein ; sixth, the big, or fifteen-feet vein. The 
most important veins, however, and those now worked for exportation, are 
the big vein, the six-feet vein, and the forty-inch vein. The big vein is 
considered the most valuable ; it contains an average thickness of eleven 
feet of workable coal. It is estimated that there are in this field 20,000 
acres of workable big-vein coal, 80,000 acres of aix-feet vein, and 80,000 
acres of the forty-inch vein. It will thus be seen that the smaller veins 
embrace a much larger area than the big vein. They do not suffer so 
much by denudations. 

ON THE CHARACTERISTICS OF THE CARBONIFEROUS FLORA OF 

OHIO. 

At the American Scientific Association, Cleveland, Dr. JT. S. Newberry, 
in a communication on the above subject, said that he had made a com- 
parison of the coal plants of Pennsylvania and such as had already been, 
collected in Ohio, and had been surprised to -find so great a discrepancy. 
Of the species collected', scarcely one in ten were common to the two 
States. This difference was due partly to the geographical distribution of 
species which in former epochs, as now, gave to different districts some- 
what different floras, bUt more to the changes which had been effected in 
the flora of the same surface during the deposition of the different car- 
boniferous strata, giving to ,the upper beds of coal a very different cata- 
logue of plants from that of the lower ones. In Pennsylvania, the prox- 
imity of igneous rocks had nearly obliterated the vegetable impressions 
from the roof stone of the lower beds ; consequently most of the speci- 
mens from that State had been collected from the upper beds ; while 
in Ohio the largest collection had been made from the lowest bed in the 
series, where the flora was much the richest. 

The shales and sandstones associated with the lowest stratum of coal in 
Northern Ohio furnish a greater variety of fossil plants than has, per- 
haps, ever been foimd elsewhere within equal geographical and geological 
limits. 

In Europe, rarely more than thirty or forty species accompany a single 
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coal stratum, the lower beds in a basin being least rich in fossil plants, 
the number of species associated with each sometimes not exceeding eight 
or ten. 

It is but a few years since the first coal mine was opened in this region, 
and up to the present time so little of the field has been thoroughly ex- 
plored that it is quite too early to attempt to estimate the number of species 
which are here fossilized. He had, however, already formed a catalogue 
of about 150 distinct species, and had imperfect specimens of many more, 
all collected from about half a dozen localities within a few miles of each other, 
and within a vertical range of less than a hundred feet. From the num- 
ber of species already collected, taken in connection with the fact that the 
plants of a former world had somewhat the local habitat of those of the 
present day, — each coal mine having a florula in some respects peculiar to 
itself, and each new mine that is opened furnishing new species, — it is evi- 
dent that the fossil fiora of this limited district is remarkably rich. 

The fossil plants of this region are distributed among forty-one genera. 
Dr. N. said, that a catalogue of these genera, which he presented, gave a 
very good generic picture of the flora of the base of the productive coal 
measures, at least in Ohio — that it was characterized by a large number of 
species of Sphenopteris, Calamites, Sigillarise and Lycopodiacse — that it 
contained representatives of nearly all the genera of the carboniferous pe- 
riod, and a large proportion of the most highly- organized plants of that 
era. 

For the comparison, so far as made, between the fossil plants of the 
lower and upper parts of the productive coal measure in Ohio, it would 
seem that there had been a gradual change in the vegetation of the same 
surface, both generic and specific — the species of the older beds, almost 
without an exception, being succeeded by others; while the generic 
changes were confined to the extinction of a small number with the in- 
troduction of others, and a different numerical relation of species prevailed 
at the different periods. 

Brongniart noticed in the coal fields of France that Calamites and 
Lepipodendra were most abundant in the lower beds ; Sigilktria in the 
middle and upper beds ; AsterophyUites, and especially Annttlaria, in 
the upper coal strata. 

Dr. N. had found in Ohio that Calamites, Lepidodendron, SigiUaria and 
Sphenopteris were most abundant in the lower beds. Cgclopteris, Annular 
riat Asterophyllites, Neuropteris, Pecopteris were most numerous in the 
middle and upper beds. Psaronius peculiar to the upper. That, as far as 
his observation had extended, the place of Alethopteris lonchitidis was at 
the base of the series. A, Serlii, Neuropteriscordata Pecopteris arhorescens, 
and Cyatheat Sphenophyllum Schlothimi Dictyopteris obliqua the middle 
and upper beds, &c. 

Dr. N. said that, in the comparison of American with European fossil 
plants, a very large proportion of the species collected here were regarded 
as identical with those of Europe. He thought the matter required a 
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thorough xwision ; that, when there had heen a more cazeful comxMiTisoii 
of well*characterized specunens, European with Ameiican, it would he 
found that the numher of species common to the two continents had been 
much oyerrated ; that of recent phuits» as well as animnlB, a large number 
of species were at one time considered common to the two continents ; 
but more recently oonstemt characters had been obserred in most of these 
species which served to separate the one from the other. In recent Cryp- 
togamic botany many species which at first sight seemed identical with 
those of Europe had been found upon careful study to be specifically dis- 
tinct His observation, as far as it had extended, prepared him for the 
same result following a careful examination of our fossil plants. 

He said, that of the new species, of which he now submitted descriptions 
to the Association, nearly all were from Northern Ohio, which wlus due to 
the (act that this region had been most carefully studied by him, and that 
the specimens from which Brongniart's andBunbury's descriptiona and 
figures of American fossil plants had been drawn were mostly from the 
upper part of the series, where, as before stated, the fiora was specifically 
quite different. 

ON THE STRXrCTURE OF COAL. 

At the meeting of the British Association, Dr. B^sdfem presented a 
communication respecting the structure of coal, especially that of Torbane 
Hill, Scotland, which resembles the Albert coal of New Brunswick, and, 
like that, has been the subject of legal dispute as to whether it were indeed 
true coal, or only asphaltum, or bitumen. He introduced the subject by 
observing that for all conmiercial purposes we know sufficiently well what 
coal is, notwithstanding the difficulty of framing a correct scientific defi- 
nition of it, and that the popular acceptation of ordinary terms ought 
never to give way in courts of justice before differences of opinion amongst 
scientific men. He stated that it was his intention to bring before the 
Section a number of facts observed by himself, of which he believed many 
to be new and of great importance, and to show that all the facts ob- 
tained from geological, chemical, and microscopical investigations point to 
the same conclusions. He then showed that the Torbane Hill coal is lami- 
nated, and splits with great ease horizontally, like many CanneL coals, and 
that, like them, it may be lighted at a candle. In all parts of the bed, 
stigmaria and other fossil plants occur in greater niunbers than in most 
other coals. They present themselves on all fractured surfaces, either in 
the form of small angular facets on different planes, or of large surfaces 
on which very distinct vascular tissue may be easily recognized by a com- 
mon pocket lens. When the microscopical appearances of a fossil stig- 
maria are compared with those presented by a section taken in the same 
direction in any part of the bed, they are found essentially similar ; which, 
when taken with the fact that 65i per cent, of the mass consists of carbon, 
is good, if not altogether conclusive, evidence that the whole bed is a mass 
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of vegetable matter. The author then remarked that the appearances of 
small blocks of the Torbane Hill and other coals when examined as opaque 
objects, and of their sections examined with higher magnifying powers, 
are conclusive as establishing the fact 'that there are the most decided dif- 
ferences in horizontal and vertical sections, and that these differences are 
in no wise similar to those presented by sections made in different direc- 
tions in a piece of wood. Wood consists of fibres and vessels for the most 
part arranged parallel to each other, so that sections made in the direction 
of the vessels and fibres showtheir sides in the form of stricc under low 
powers, whilst sections made across the fibres and vessels show a ntmib6r 
of rings which indicate the position of their ends. Horizontal sections of 
a bed of coal show a number of more or less circular yeUow spots set in a 
dark nfass, in great part composed of fragments of vegetable fibres and 
membranes ; but all vertical sections show elongated yellow spots, separated 
by dark lines, running in the direction of the lamines of the bed of coal. 
Had coal possessed a similar fibrous structure to that of wood, of two ver- 
tical sections at right angles to each other, one would have shown a fibrous 
appearance, the other a series of rings ; whereas there is never a difference 
in vertical sections of coal in whatever direction these may be made. Dr. 
K. especially directed attention to these conclusions, because they are di- 
rectly opposed to those arrived at in a paper lately published in the 
<( Transactions " of the Microstopical Society of London. Sections exam- 
ined by high magnifying powers show the laminae of the Torbane Hill and 
other Cannel coals to be made up of rounded yellow bodies, which are 
flattened in the direction of the laminas, and contain their gas-giving sub- 
stance. When the gas has been driven off by heat applied to a thin sec- 
tion, a number of polygonal cavities are left. These are separated from 
each other by very definite and consistent septa, many of which appear in 
thc.substance of the larger yellow masses, and resemble the walls of vege- 
table cells. In all parts of the Torbane Hill coal the author found a num- 
ber of spherical or flattened membranous capsules of a reddish-yellow or 
brown color, having tubercles and hairs externally, and smooth within. 
These vary greatly in size, measuring from 1- 200th to the l-20th of an 
inch in diameter. They appear to be sx>ores, such as are commonly found 
in large numbers in many common coals. 

The author concludes that all our coals may be arranged in a scale, 
having the Torbane Hill coal at the top and anthracite at the bottom. An- 
thracite is almost pure carbon ; Torbane Hill coal contains less fixed carbon 
than most other Cannels ; anthracite is very difficult to ignite, and gives out 
scarcely any gas. Torbane Hill coal burns like a candle, and yields 3,000 
cubic feet of gas per ton, more than any known coal, its gas being also 
of greatly superior illuminating power to any other. 

In Dr. R.*s opinion, the microscopical characters of coal point to its 
having been formed on the spot in which we find it, to its being composed 
of a mass of vegetable tissues, of various kinds, separated and changed by 
maceration, pressttre and chemical action, and to the introduction of its 
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earthy matter, in a large number of instancea, in a state of solution or fine 
molecular Bubdiyision. He knows nothing to countenance the supposition 
that our coal beds are mainly formed of coniferous wood, because the 
structures found in mother coal or the charcoal layer have not the charac- 
ters of the glandular tissue of such wood, as has been asserted. It appears 
that the geological, chemical and microscopical characters of the Torbane 
F»^^ coal are similar to those of other cannels, and that the whole eridence 
we possess, as to the nature of coal, proves it to have been originally a 
mass of vegetable matter. The only differences which the Torbane Hill 
coal presents from others are differences of degree, not of kind* It differs 
from other coals in being the best gas coal, and from other cannels in being 
the best canneU 

ON THE OCCU&RENCE OF NATURAL COKE IN THE COAI, FORMA- 
TION. 

At a recent meeting of the Boston Natural History Society, Prof. Wm. B. 
Rogers communicated some observations recently made by him on the 
tMtural coke, and the associated igneous and altered rocks of the Oolite coal 
region, in the vicinity of Kichmond, Virginia. In the district on the north 
side of the James Biver, where the most valuable seam of coke has been 
explored, it is at present wrought by two vertical shafts. In that nearest 
the outcrop the coke is reached at 112 feet from the surface, in the other 
at 207 feet, the dip of the coal measures being nearly west and at a low 
angle. A third shaft, recently wrought, which lies nearer the. margin of 
the basin than either of the preceding, cuts the stratum of coke at the 
depth of 90 feet. A bed of whinstone, or coarse gray trap, is intercalated 
in the coal measures of this part of the basin, intersecting the two first 
mentioned shafts, but cropping out a little west of the third. This bed is 
met with in the deepest and most western of the shafts at a distance of about 
100 feet from the surface, and is more than tliirty feet thick where it is 
cut through ; but in the next shaft it is at a depth of less than 30 feet, and 
has thinned down to about half the preceding thickness. 

One of the most remarkable effects produced by this igneous bed is seen 
in the stratum of carbonaceous fire-clay which lies next beneath. * This, 
which in the second shaft has a thickness of 11 feet, has been greatly in- 
durated and made to assume a columnar structure, by which the whole 
mass is converted into a congeries of closely-packed five and six-sided 
prisms, often quite regular, usually about half an inch in diameter, and 
always at right angles to the lower surface of the trap. 

A portion of this bed, originally occupied by impure coaly matter, 
presents the same columnar structure, but the material is a compact 
plumbagmous coke, with much earthy matter intermixed. The general 
aspect of the gray part of this bed strongly resembles that of the coarser 
varieties of fire-brick after they have been long exposed to intense heat. 
This is what might be expected, for in the bed in question we have the 



GEOLOGY, 321 

very material of fire-brick, and in the overlying trap we have a source of 
igneous action, which, in the originally molten condition of this substance, 
could not fail to work great changes in the contiguous strata. This co- 
lumnar indurated clay, or natural fire-brick, when recently broken emits a 
most offensive odor, partly that of sulphuretted hydrogen, and partly, 
perhaps, caused by a sulphuret of carbon. 

At the depth of about seventy feet below the bottom of the trap occurs 
the bed of natural coke, for the mining of which chiefly these openings 
have been made. This interval below the fire-clay is occupied by bluish 
and drab argillaceous and sandy slates, with some coarse sandstone, the 
former abounding in impressions of plants, among which may be noted 
Equisetum columnare, Zamites oblusifolius and Teeniopteris magnifolia, 
forms which many years ago Prof. Bogers pointed out as marking the 
Oolite age of these coal-bearing strata. The baking action of the trap is 
curiously shown in all these fossils. The coaly matter of the stems and 
fronds, when closely examined, is seen to be blebby or blistered. It is, in 
fact, coke, which, while it retains the outlines and stronger markings of 
the plant, has, in its partial fusion, obliterated all the finer characters of 
the organized surface. 

The coke, where it has been successfully mined, forms a bed about five 
feet thick, including but little slate, and presenting a nearly homogeneous 
mass of a bluish-black color, uniformly vesicular, and light enough to fioat 
in water. It retains only a minute fraction of the volatile ingredient of 
the unaltered bituminous coal of this region, but it ignites readily, and 
bums like the compacter kind of ordinary coke. Throughout the bed, 
but especially towards the top, it presents a partially columnar structure. 
Where this structure is marked, the'^coke is found to crepitate when 
heated. In some localities on the south side of the James Kiver, where the 
whole mass of coal and adjoining shale has been rendered completely col- 
umnar, the material in the process of heating breaks up with explosion 
like the crack of. a pistol, at the same time projecting its fragments to 
some distance from the grate. 

The gradually diminishing influence of the trap bed, as we recede 
downwards, is illustrated by the section in'ohe of the shafts, which embraces 
a thickness of fifty feet of strata below the seam of coke above described. 
After passing through indurated fire-clay, lying immediately beneath the 
coke, we have a thickness of about twenty feet of slates, followed by a 
thin seam of semi-coke, or coky coal, more bituminous below than at 
top; and after this, descending through some twenty feet more of 
slates and sandstones, we come upon a bed of bituminous coal, which ap- 
pears to have sustained no alteration beyond the development throughout 
the mass of a columnar structure. In the deepest of the three shafts, the 
seam, now wrought under the intelligent direction of Col. Worth, cor- 
responds to the coky coal above described, the lower layer retaining much 
of its original bitumen. In all these workings the gradation of metamor- 
phlc influence is beautifully marked within a distance of less than fifty 
14* 
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feet of strata, from the greatly altered shale, or fire-claj, immediately be- 
neath the trap, through the successive slates and coke*seams to the un- 
changed bituminous coal at the bottom of the section. 

EXTENSIVE DEPOSIT OF GTPSUM. 

Dr. Shomard, who accompanied Capt Marcy in his reconnoissance of 
the head waters of the Red River, thus describes an immense deposit of 
gypsum in that territory : — 

This field is probably the largest in the world, and extends from the 
Wichita Mountains to within a short distance of the nearest Mexican 
province. Throughout its entire extent the gypsum presents itself to the 
surface in such a manner as to be very easily worked, and is of the purest 
quality. Not imfrequently we travelled for miles over continuous beds, 
which, from their snowy whiteness, and the great abundance of glittering 
ulenite (transparent gypsum) they contained, added greatly to the interest 
of the scenery ; while here and there immense bluffs — often several miles 
in extent, and thickly capped with the same material — ^projected to the 
height of two or three hundred feet above the level of the surrounding 
country. In many places it was observed to be twenty fleet in thickness. 

I 

DISCOVERIES IN THE OLD EED SANDSTONE. 

During the past season some highly interesting discoveries have been 
made in the Lower Old Red Sandstone beds of Thurso and Wick, in 
Scotland. Fossil wood and shells, the existence of which in Caithness 
was hitherto unknown, have been abundantly found in situ, the former 
at Thurso, and both wood and shells at Wick and in the vicinity, the 
shells having undergone considerable abrasion. These are facts extremely 
interesting to geologists, and will doubtless give new life to the explorers 
of the Old Red Sandstone formation, bestowing, as they do, positive evi- 
dence of what has formerly been considered at best but doubtful — the 
existence of vegetable organisms of the land at the Old Red period. 

ON THE WATERS OF THE GREAT SALT LAKE, ROCKY MOUNTAINS, 

By Dr. L. D. Gale, (Stansburg's Expedition to the Great Salt Lake, 
Philadelphia, 1852.) Amount of solid contents, 22.422 per cent. Spe- 
cific gravity, 1.170. Composition : — 

Chloride of sodium, •••.•• 20.196 

Sulphate of soda, •••.•• 1.834 

Chloride of magnesium, 0.252 

Chloride of calcium, trace. 
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On the Waters of the Warm and Hot Springs of Salt Lake City : by Br. 
L. D. Gale» (ibid, j The mineral water of the warm spring has a strong 
smell of sulphuretted hydrogen. Specifiic gravity, 1.0112. Solid matter 
afforded on evaporation 1.08200 p. c. Analysis afforded : — 

Sulphuretted hydrogen uncombined» . . 0.037454 

" " combined, . . . 0.000728 

Carbonate of lime precipitated by boiling, . . 0.075000 

" magnesia " " . . 0.022770 

Chloride of calcium, ...... 0.005700 

Sulphate of soda, 0.064835 

Chloride of sodium, 0.816600 



1.023087 



The Hot Spring has the specific gravity 1.0130, and yielded 1.1454 per 
cent, solid contents. Composition in 100 parts : — 

Chloride of sodium, •••••• 0.8052 

Chloride of calcium, •••••* 0.1096 

Carbonate, of lime, •••••• 0.0180 

Chloride of magnesium, 0.0288 

Sulphate of lime, 0.0806 

Silica, 0.0180 



1.0602 



DIMENSIONS OF THE AMERICAN LAKES. 

The latest measurements of our fresh- water seas are as follows : — 

The greatest length of Lake Superior is 335 miles ; its greatest breadth 
is 160 miles ; mean depth 988 feet ; elevation 627 feet ; area 32,000 square 
miles. 

The greatest length of Lake Michigan is 360 miles ; its greatest breadth 
108 mUes ; mean depth 900 feet ; elevation 587 feet ; area 23,000 square 
miles. 

The greatest length of Lake Huron is 200 miles ; its greatest breadth is 
160 miles ; mean depth 900 feet ; elevation 574 feet ; area 20,000 square 
miles. 

The greatest length of Lake Erie is 250 miles ; its greatest breadth is 
80 miles ; its mean depth is 84 feet ; elevation 556 feet ; area 6,000 square 
miles. . 

The greatest length of Lake Ontario is 180 miles ; greatest breadth 65 
miles ; its mean depth is 500 feet ; elevation 262 feet ; 6,000 square miles. 

The total length of all five is 1,585 miles, covering an area altogether of 
upwards of 90,000 square miles. 
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OBSERVATIONS ON EARTHQUAKES. 

A repoH of a committee of the Institute of France, consisting of MM. 
Ilionville, Lam6, and Elie de Beaumont, on the subject of a theory of 
earthquakes, has been transmitted to the British Association, for the use 
of that Society. From a careful discussion of several thousand of these 
phenomena, -which have been recorded between the years 1801 and 1850, 
and a comparison of the periods at which they occurred -with the position 
of the moon in relation to the earth, M. Perrey, of Dijon, would infer 
that earthquakes may possibly be the result of an action of attraction ex- 
ercised by that body on th$ supposed fluid centre of our globe, somewhat 
similar to that which she exercises on the waters of the ocean, and the 
report of the committee of the Institute is so far favorable that at their in- 
stance the Institute have granted funds to enable the learned professor to 
continue his researches. Observations of a similar character-^are now 
going on in England, under the auspices of Messrs. Mallet and Milne. 

ON THE ANNUAL INCREASE IN THE PRODUCTION OF METALS. 

In a recent publication of "Mr. J. D. Whitney, entitled, "The Metallic 
Wealth of the United States described and compared with that of other 
countries," a general summary is given, accompanied by a tabular state- 
ment of the estimated amount and value of metals produced throughout 
the world in 1854. The metals selected are gold, silver, mercury, tin, 
copper, zinc, lead, iron. The aggregate of these is as follows : — 

GOLD. SILVER. UERCUBT. TIK. COPPXB. ZINO. LXAD. IROH. 

lbs. troy. lbs. troy. lbs. av. tons. tons. tons. tons. tons. 
481^50 2,965.200 4,200,000 13,660 56,900 60,550 133,000 5,817,000 

The product of the United States in gold is set down at 200,000 pounds ; 
Australia and Oceanica at 150,000; Russia at v60, 000 ; and Mexico and 
South America, 47,100. Of silver, the new world supplies 2,473,700 
pounds, leaving only the small residue of 491,500 pounds for all other 
countries. Of mercury, Spain gives the world 2,500,000 pounds, and the 
United States 100,000 pounds, England and Australia furnish over half 
of all the copper produced by the world, the present produce of the 
United States being in this metal only 3,500 tons. Prussia and Belgium 
furnish four-fifths of all the zinc used in the world, (viz., 16,000 and 
33,600 tons.) Lead is distributed between Great Britain, Spain and the 
United States, in the ratio of 4, 2, 1, (viz., 61,000, 30,000 and. 15,000 
tons each.) England furnishes more than half the iron of the world, 
3,000,000 tons, and the United States 1,000,000 tons. France is the next 
most productive country in iron, 600,000 tons. Russia produces but 
200,000 tons, and Sweden 150,000, quantities bearing a very small rela- 
tion to the celebrity of product of those countries. 
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The following table exhibits the comparative Value of the metallic pro- 
ductions of different countries, from which may be seen the ratio of their 
production, as compared first with that of this country taken as the unit, 
and secondly with that of Great Britain : — 



COUKTRIES. 



United States, . 

Great Britain, , 

Australia, 

Mexico, . 

Bossian empire, . . 

Fraifce, . 

Chili, . . . 

Rest of South America 

Austrian empire, . 

Prussia, 

Belgium, 

Spain, . . . 

Sweden and Norway, 

Saxony, . 

Hartz, • • . 

Italy, . . . 

Switzerland, . . 



Value of Metals 
produced. 



Ratio of production 
to that of 



©79,827,000 

96,169,800 

39,428.000 

30,480,000 

25,240,000 

15,252,d0i> 

13,144,000 

16,176,000 

11,708,000 

9,680,000 

9,375.000 

8,016,416 

5,460,896 

1.455,000 

1,147,588 

832.500 

375,000 



U. States. 



1.000 
1.205 
.494 
.382 
.316 
.191 
.165 
.203 
.147 
.121 
.118 
.100 
.068 
.018 
.014 
.010 
.005 



G. Britain. 



5.6 
.1 
5.12 
1.3 
1.6 
4.15 
2.15 
1.6 
1.8 
1.10 
1.10 
1.12 
1.17 
1.67 
1.86 
1.120 
1.240 



The great importance of our own metallic resources will be at once appar- 
ent from an inspection of the above table. It will be seen that we are sec- 
ond only to Great Britain in our production, as we are also in our con- 
sumption, of the metals. 

The two great Anglo-Saxon countries stand far before all others ; and 
Australia, a colony of England, of but few years* growth, is the next com- 
petitor on the list. As our production of gold, which now forms so im- 
portant an item of our mineral wealth, falls off, as it assuredly will, the 
deficiency may be more than made up by the development of our resources 
for the production of other metals. 



GOLD DEPOSITS OF LOWER CANADA. 

The following extract relative to the gold deposits of Canada is taken 
from the last report of the geologist now engaged upon the survey of the 
British Provinces : — 

" In the month of December a few days were devoted to a further exami- 
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nation of the distribution of this metal in the eastern townshipsi and 
particles of it were found in the Talley of the St Francis, at various inter- 
Tals. Though the weather was rather adverse to the examination, on 
account of the cold and frost, yet the results were much the same as those 
of similar previous explorations farther to the east. One of the x>o8ition8 
examined was on the Magog River, above Sherbrooke, where particles were 
met with in an ancient hard-bound gravel, which probably has never been 
disturbed since the time when the surface rose from beneath a Tertiary 
sea. The position is about one hundred and fifty feet above the level of 
Lake St Francis at Sherbrooke, and would probably be over six hundred 
feet above the St Lawrence at Lake St Peter. This fact seems to show 
that the metal is not confined to the lowest parts of the valleys, but will 
have a distribution coextensive with the original drift of the district It 
may be considered that the auriferous drift has now been shown to exist 
into 10,000 square miles on the south side of the St Lawrence^ compre- 
hending the prolongation of the Green Mountains into CaiMrand the 
eountry on the south-east side of them. In following the range of this 
drift north-westerly, the researches of the surrey have not extended beyond 
Etchmin Lake ; but the general similarity of the rocks beyond renders it 
probable that little change will be found for a distance extending much 
farther, perhaps to the extremity of Gasp^. It may be proper to remark 
that, though the ascertained auriferous area is thus so much increased 
beyond the measure given in the previous report, no fact has come to my 
knowledge of sufficient importance to authorize any change in the opinion 
that has been already expressed, that the deposit will not in general remu- 
nerate untkiiled labor , and that agriculturists, artisana and others engaged 
in the ordinary occupations of the country, would only lose their labor by 
turning gold hunters. In the examination of the valley of St. Francis, 
one of the spots tried wfLs in the immediate vicinity of the quartz vein 
holding copper pyrites, mentioned in the report of 18 47-8. In that report 
it was stated that the copper pyrites were auriferous ; and in corroboration 
of this fact, a small, uneven, but loose, octohedral crystal of gold was on 
this occasion obtained from a crevice in a two-inch string of quartz, spotted 
with copper pyrites, which appeared to be subordinate to the principal ' 
vein. This vein occurs in a mass of talcose slate, supposed to belong to 
the Lower Silurian series ; but from a vein on the river Du Loup, speci- 
mens of quartz and iron pyrites have lately been shown to me, derived 
from the clay slates of the Upper Silurian series, and in some of these traces 
of gold have been met with. The metal thus appears to belong to the 
veins of both the lower and upper series. If Sir R. G. Murchison's theory 
be well founded, that the gold, when it was originally placed in vein, 
occupied only that part of them which was towards the then existing 
exterior of. the earth's crust, the presence of it in the Upper Silurian veins 
would lead to the conclusion that it should be more abundant in them 
than the lower ; for it is probable that those parts of the lower rocks noW 
found exposed were once covered by the upper, which have been removed 
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bj denudation ; and the veins of the lower roclu being but the remaining 
inferior, and therefore less productive, parts of these veins which once cut, 
both should be surpassed in richness by those of the upper rocks, which 
present parts nearer to the original surface. The line of division between 
the two series of rocks has been given in a former report ; and, according 
to the theory in question, the more productive veins should be met with 
rather on the south-east of the Green Mountain range than within it." 

ON THE DISTRIBUTION OF GOLD. 

The following remarks on the distribution of gold are taken from a re- 
cent publication of Sir R. G. Murchison : — 

*< It would ill become any geologist who throws his eye over the gold 
map of the world prepared by Adolf Erman, to attempt to estimate, at 
this day, the amount of gold which remains, like that of Australia, unde- 
tected in ihe vast regions of the earth, as yet unknown even to geogra- 
phers, still less to speculate upon the relative proportions of it in such 
countries. At the same time, the broad features of the case in all known 
lands may be appealed to, to check extravagant fears and apprehensions 
respecting an excessive production of the ore. For we can trace the boun- 
daries, rude' as they may be, of a metal ever destined to remain precious 
on account of those limits in position, breadth and depth by which it is 
circumscribed in Nature's bank. Let it be borne in mind that whilst 
gold has scarcely ever been found, and never in any quantity, in the sec- 
ondary and tertiary rocks which occupy so large a portion of the surface, 
mines sunk down into the solid rocks where it does occur have hitherto, 
with rare exceptions, proved remunarative ; and when they are so, it is 
only in those cases where the rocks are soft, or the price of labor low. 
Further : it has been well ascertained, whatever may have been the agency 
by which this impregnation was effected, that the metal has been chiefly 
accumulated towards the surface of the rocks ; and then, by the abrasion 
and dispersion of their superficial parts, the richest golden materials have 
been spread out in limited patches, and generally near the bottom of 
basin-shaped accumidations of detritus. Now, as every heap of these 
broken auriferous materials in foreign lands has as well defined a base as 
each gravel pit of our own country, it is quite certain that hollows so oc- 
cupied, whethtf in California or Australia, must be dug out and. ex- 
hausted in a greater or less period. In fact, all similar deposits in the old 
or new world have had their gold abstracted from heaps whose areas 
have been traced and whose bottoms were reached. Not proceeding be- 
yond the evidences registered in the stone-book of Nature, it may there- 
fore be affirmed, that the period of such exhaustion in each country (for 
the deposits are much shallower in some tracts than in others) will, in 
great measure, depend on the amount of population and the activity of the 
workmen in each locality. Anglo-Saxon energy, for example, as applied 
in California and Australia, may in a few years accomplish results which 
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could only have been obtained in centuries by a scanty and lazy indigenous 
population; and thus the present large floto of gold into Europe from euch 
tracts toill, in my opinion, begin to diminish within a eomparativelg short 
period. * * * In conclusion, let me express my opinion, that the 
fear that gold may be greatly depreciated in value relatively to- silver — a 
fear which may have seized upon the minds of s<Hne of my readers — ^is 
unwarranted by the data registered in the crust of the earth. Gold is, 
after all, by far the most restricted— in its native distribution — of the 
precious metals. Silver and argentiferous lead, on the contrary, expand 
00 largely downwards into the bowels of the rocks as to lead us[,to believe 
that they must yield enormous profits to the skilful miner for ages to 
come ; and the more so in proportion as better machinery and new inven- 
tions shall lessen the difficulty of subterranean mining. It may, indeed, 
well be doubted whether the quantities of gold and silver, procurable from 
regions unknown to our progenitors, will prove morejthaii sufficient to 
meet the exigencies of an enormously increased population and ouf^g- 
menting commerce and luxury. But this is not a theme for a geologist '» 
and I would simply say, that Providence seems to have originally adjusted 
the relative value of these two precious metals, and that their relations, 
having remained the same for ages, wiU long survive all theories. Modern 
science, instead of contradicting, only confirms the truth of the aphorism 
of the patriarch Job, which thus shadowed forth the downward persistence 
of the one, and the superficial distribution of the other :— * Surely there is 
a vein for the silver .... The earth hath dust of gold.* ** 



QUICKSILVER DEPOSITS OF CALIFORNIA. 

M. D'Weiny, in a conmiunication to the Courier des Etats Vnis, fur- 
nished the following information relative to the quicksilyer deposits of 
California : — 

The annual production of mercury at the mines of Almaden, (Spain,) 
Idria, (Frioul,) Hungary, Transylvania, Peru, &c., is valued at from 
thirty to forty thousand quintals, (cwt.) China and Japan also produce 
an equal quantity of mercury, but, I believe, do not export the article. 
Notwithstanding this large production, the supply is by no means equal to 
the demand, and many gold and silver mines have ceased to be worked on 
account of the scarcity and high price of that metal. The mystery which 
yet envelops the operations at the mines of New Almaden has prevented 
me &om obtaining accurate returns ; but we can to some extent supply 
that want from our own observations, and enable your readers to appre- 
ciate the value of these mines in California. The richest minerals of Eu- 
rope are those of Almaden and Idria ; the first contain 10 per cent, of 
metal, the latter 8 per cent The other minerals are less rich. I have 
analyzed several samples of cinnabar, taken from different spots in New 
Almaden, and they^have yielded from 29 to 72 per cent. The general 
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ayerage was about 50 per cent. ; that is to say, the cinnabar is from 10 to 
11 times richer than that of Europe. 

I have analyzed the refuse which came from the furnaces at New Alma- 
den, aiid found 8 and 10 per cent, of mercury. Thus have they thrown 
aside a mineral as rich as that of Idria and Almaden. The loss of 8 to 10 
per cent., combined with im equal loss by evaporation on account of de- 
fective apparatus, is a most deplorable waste of the riches of the earth. 
There are at New Almaden ten furnaces for roasting; more or less imper- 
fect in construction, and which, nevertheless, furnish, if in constant 
operation, from thirty to thirty- five thousand pounds of mercury weekly. 
To obtain that amount of metal one hundreH thousand pounds of cinna- 
bar are consumed, and from eighteen to twenty thousand pounds of mer- 
cury lost from bad management. The following calculation will serve to 
show at what weekly expeifSd these mines could be worked tmder a 
proper system of management : — 

Fuel, $160 

Laborers' wages, . • • • • .1,500 
Wear and tear of maahinery, • . • • 200 

Expense of package, &c., 500 

Interest on capital^ . . • • . . 1,500 

* Total, • . $3,800 

The above outlay would produce fifty thousand pounds of mercury. 
This would be working with a very limited capital, and it would be easy 
to double the product by increasing the capital from eighty to^ne hundred 
thousand dollars. I need not say that these calculations are not founded 
upon any results obtained at New Almaden ; I neither know the receipts 
nor expenses of working those mines. I only wish to render apparent to 
all the importance to which that branch of metallurgic industry can be 
raised. But to return to New Almaden : the only important work which 
exists there is a " rift," or inclined plane, which conveys the mineral to 
the works. Do they find collections of pure mercury in those mines ? 
"We do not know, but think it ought to exist in considerable quantities, 
and that it would h& discovered by well-directed researches. The deposits 
of cinnabar appear very extensive in the neighborhood of the mines now 
worked, and we may safely predict that hereafter new and extensive works 
of a similar character will be established there. 

ON THE LEAD MINES OF WISCONSIN. 

r 

At the Washington meeting of the American Association, Frof. Daniels, 
who was intrusted with the geological survey of Wisconsin, gave the fol- 
lowing account of the geology of the lead mines of that State : — 

The lead, he said, is found in a gray limestone, often 300 feet thick, 
which is the surface rock. The veins are verticali so long as they con- 
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tinue in this rock. At certain points thej occupy large fissures or caves 
in the rock. The galena is in large crystals, clinging to the tops or sides, 
and perfectly pure — never at the bottom, except as they are broken off 
and mingled with pieces of broken rock. But when we pass deeper into 
the Trenton limestone, the veins are oftener horizontal, spread in £at, thin 
sheets. Here the lead is combined with the oxides and sulphates of iron 
and zinc ^- " blackjack " and *< dry bones," the miners call it. Heretofore 
the popular belief was, that the lead failed on strikmg this blue limestone ; 
but at several points he found that, without being aware of it, the miners 
had worked past even the limestone into the sandstone, and found rich 
veins even there. These lateral veins of the blue (Trenton) limestone lie 
parallel to each other ; they extend a great distance, and have been 
worked for a mile. Prof. Daniels inclined to think that the deeper veins 
will be found not inferior to those nearer ^e surface. He found occa- 
sional veins of copper, but they were entirely independent of the lead 
veins. The lead veins are in groups, and their lateral -veins seem to con- 
nect the larger vertical ones of the same group. 

Prof. Hall said, that in 1850 this galena limestone was first identi- 
fied with the Lower Silurian rocks, and he thought the belts spoken of 
were all of the same age. This region had never suifered from great press- 
ure below, and he thought that the veins of lead had not been injected 
into the fissures from below, but must have flowed in from above, while 
in watery solution. The reason why the veins were horizontal in the blue 

(Trenton) limestone, was because the fissures in the rock were lateral 

not that the veins had been pressed together and thrown up laterally after 
they were filled. The shale above the lead-bearing rock he supposed to 
be of the Hudson Kiver group. 

ON THE CONNECTION BETWEEN THE RED SANDSTONES OP THE 
MIDDLE STATES AND CONNECTICUT VALLEY WITH THE COAL- 
BEARING ROCKS OF EASTERN VIRGINIA AND NORTH CAROLINA. 

At a recent meeting of the Boston Soc. of Nat. History, Prof. W. B. 
Rogers exhibited a series of fossils from the middle secondary belts of 
North Carolina, Virginia, Pennsylvapa and Massachusetts — chiefly, he 
said, with the view of calling attention to the evidence afforded by some 
-of them of the close relation, in geological age, between what has been 
called the New Red Sandstone of the Middle States and Connecticut valley, 
first designated by Prof. H. D. Rogers as the middle secondary group, 
and the coal-bekring rocks of Eastern Virginia and North Carolina. 

Prof. R. referred to the existence in Virginia of three distinct belts of 
these rocks. The most eastern of these, extending almost continuously 
from the Appommatox River to the Potomac, includes the coal fields of 
Chesterfield and Henrico counties. The middle tract, about 25 miles 
west by south of the preceding, is of much less extent, and has not yet 
furnished any workable coal seam. Somewhat intermediate in trend to 



GEOLOGT. 331 

these is a belt of analogous rocks in North Carolina, commencing some 
distance south of the Virginia line, and stretching south-westwardly 
across the State, and for a few miles beyond its limits into South Carolina. 
This area includes the coal-bearing rocks of Deep River. The western 
belt extends, with two considerable interruptions, entirely across Virginia, 
being prolonged towards the south-west in the course of the Dan River in 
North Carolina, and towards the north-east, through Maryland, Pennsyl- 
yannia and New Jersey — forming what is usually called the New Red 
Sandstone belt. 

From an examination some twelve years ago of the fossil plants- of the 
most western of the Virginia belts designated. Prof. Rogers had been led 
to refer this group of rocks to the Oolite series on or near the horizon of 
the carbonaceous deposits of Whitby and Scarborough, in Yorkshire. 
Some years later he discovered many of the same plants in the middle 
belt of Virginia ; and in the summer of 1850 he found several of these 
plants in the coal rocks of Deep River, in North Carolina. In each of the 
latter districts we meet with Equisetum Columnare, Zamites, and a 
plumose plant referred to Lycopodites, and strongly resembling L. Wil- 
liamsonis, of the Yorkshire rocks. These are among the usual forms 
occurring in the easternmost of the Virginia belts. 

Besides the fossil plants common to these three areas, they contain two 
species of Posidonomya and two of Cypris. Of the Cypridaa one species 
has a smooth, the other a beautifully granulated carapace. They are both 
very small, seldom exceeding l-30th of an inch in length and l-70th in 
width. Both species cf Posidonomya differ in proportions from the Pos. 
Minuta of the European Trias, but one of them strongly Tesembles the P. 
Bronnii of the Lias, although of larger dimensions. 

Prof. Rogers remarked upon the uncertainty which exists as to the true 
nature of the small shell-like fossils, which, being assumed as mollusks, 
have been referred to Bronn's genus Posidonomya: But whatever may- 
be their zoological affinities, the fossils now under consideration have 
great interest, as affording further means, not only of comparing together 
the mesozoic belts of North Carolina and Virginia "before referred to, but 
of approximating more justly than heretofore to the age of the so called 
New Red Sandstone, or Triassic rocks, which formed the prolonged belt 
lying farther towards the west. 

In the report of Prof. Emmons, published in the autumn of 1852, 
mention is made of the remains of Saurians in the Deep River deposits, 
as well of the Posidonia and Cypris, and of an Equisetites, a Lycopodites 
and other allied forms, together with a naked, rather spinous vegetable, 
regarded by him as a cellular cryptogamous plant. 

In view of the general identity of the fossils thus far found in the Dry 
River and Middle Virginia belts with those of the most eastern deposit 
in Virginia, viz., that including the coal of Chesterfield, Prof. Rogers 
maintained that the general equivalency of these three eras may be re- 
garded as established, and therefore^ the Dry River belt of North Carolina, 
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M well as the Middle Yirgtiiia belt, ought to be placed in the Jumssie 
series, not far probably above its base. 

In North Carolina, en the Dan River, where these rocks include one or 
more thin seams of coal, the same Cypride and Posidoniie are found in 
great numbers in some of the fine-grained shales and black fissile slates. 
The latter were noticed as early as 1839 by Dr. G. W. Boyd, while on the 
Virginia Geological Survey. Regarding this fossil, of which specimens 
were also obtained, about the same time from the middle belt in Virginia, 
as identical with the Posidonia of the Keuper, Prof. R. had, many years 
ago, announced the probability that a part or all of the great western belt 
was of the age of the Trias, instead of being lower in the Mesozoic series. 

Specimens of the Posidonis and Cypridc, from both belts in North 
Carolina, and from the eastern and middle belts in Virginia, were ex- 
hibited by Prof. R. at the Albany meeting of the American Association of 
Science in 1851, for the purpose of shovdng the close relationship between 
these deposits in geological time. Among the specimens from the Dan 
River, Prof. R., on the present occasion, referred to the impression of a 
Zamite leaf and a joint of Equisetum Columnare. Prof. Emmons, in the 
report above referred to, speaking of the marly slate of this system, says 
that « it differs in no respect from that of Deep River, bearing the same 
fossils, Posidonia and Cypris, in great abundance." In the same belt in 
Pennsylvania, in the vicinity of Phoenixville, early last spring, Prof. 
H. D. Rogers discovered Posidonise in great numbers in a fissile black slate, 
and on subsequent examination the same beds were found to contain lay- 
ers crowded with the casts of Cypridse. Along with these are multitudes 
of Coprolites, apparently saurian, resembling in size and form the Copro- 
lites found in the carbonaceous beds on Deep River, and also some imper- 
fect impressions of Zamite leaves. These facts Prof. R. considers sufficient 
to identify, as one formation, the discontinuous tracts of this belt in North 
Carolina and Virginia, and the great prolonged area of the so called New 
Red Sandstone of Maryland, Pennsylvania and New Jersey. 

As to the geological date of this belt. Prof. Rogers said that the dis- 
covery at various and remote points of its course, of Posidonise, Cypridse 
and Zamites, most or all of which are identical with these forms in the 
eastern and middle secondary areas of Virginia and North Carolina, makes 
it extremely probable that the rocks, formerly referred to the New Red 
Sandstone, and of late more specially to the Trias, are of Jurassic date, 
and but little anterior to that of the coal rocks of Eastern Virginia. 

Prof. R. considered the occurrence of Cypridse abundantly in all these 
belts as a strong evidence of their Jurassic age. While only a few species 
of Cypridffi and many of the allied genus Cytherina occur in the Silu- 
rian and Carboniferous rocks,- there is a total absence of these Crustacean 
remains throughout the series of deposits extending from the base of the 
Permian to the lower limits of the Oolite. But on entering the latter the 
Cypridse reappear and become very abundant, tlftre being no less than 
twelve species known to belong to the Oolite formations of Europe. 
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On comparing the silicified wood found in the western and eastern 
belts, Prof. K. had found their structure to be the same, and to agree very 
nearly with the fossils figured by Witham, under the name of Pence Hut- 
tonia. As this particular structure does not appear to have been met with 
below the Lias, and occurs in that formation, it furnishes another argu- 
ment in favor of the Jurassic age of all these rocks. 

Prof. B. added, that he had not found in the New Bed Sandstone of 
Connecticut yalley either the Posidcmia or Cypris, although he had met 
with obscure markings which he was inclined to refer to the latter. He 
had, howeyer, satisfied himself that one of the plants, from the yicinity of 
Greenfield, in Massachusetts, was identical with the form in the Virginia 
coal rocks referred to Lycopodites, and probably L. Williamsonis, and 
that, among the other very imperfect impressions associated with this, was 
one which he regarded as the leaf of a Zamite. 

On the whole, therefore. Prof. B. concluded that the additional fos- 
sils from the coal-bearing rocks of Virginia and North Carolina served to 
confirm the conclusion of their being of Jurassic date, and that the fossils 
thus far found in the more western belt, and its extension through Penn- 
sylvania and New Jersey, rendered it proper to remove it from the Trias, 
and place it also in the Jurassic period, a little lower probably than the 
eastern belts of North Carolina and Virginia ; and there Vould be little 
doubt, he thought, that the same conclusion would apply to the New Bed 
Sandstone of the Connecticut valley. 

MASTODON AND ELEPHAS PRIMIGENIUS. 

A letter in the Comtes Bendus, by M. Zygomalas, from Samia, in 
Greece, states that in the mountain of Antinitra immense numbers of the 
bones of the mastodon have been discovered. Monsietu: Z. also saw, in 
the stones composing the fortress of Dubon Phourka, the bones of un- 
known animals, and also fossil plants. The quantity of bones of the 
mastodon exceed any thing hitherto known on the face of the globe, ac- 
cording to this account. 

Fragments of the bones of the fossil elephant, in a good condition, were 
discovered in the summer of 1853, at Zanesville, Ohio, on the line of the 
Central Bailroad. This is the third of the same species that has been dis- 
covered in the same bank within a few years past, the leading features of 
each being distinctly marked, so as to prove that three, at least, of these 
extinct animals left their remains within the boundaries of this city. The 
molar teeth, four in number, all that the species pospess, were found in 
the jaws sound and unbroken, and two weigh twenty pounds each, 
and two fourteen pounds each. The tusks were not in as good condition, 
one only being sound enough to bear moving. This one, eight feet in 
length, measured at its base 26i inches in circumference, and at the point, 
eight feet distant, where it is broken off, 16^ inches in circumference, the 
whole length of which was twelve feet or more. 
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A diacorery of great interest to palaeontology has lately been made at 
the gates of Constautina, (Algeria,) while making a cutting for the im- 
provement of the approaches to that city, where a great part of the skele- 
ton of some gigantic animal was found. The thijh and leg bones, the 
yertebrsB, the ribs, ^e upper part of the head, and several teeth were in a 
very good state of preservation. The head is not less than eighty-five cen- 
timeters from the teeth to the nape, and forty-eight across the bone of the 
forehead. The front part of the upper jaw has long teeth, and also tusks, 
similar to those of a wild boar. The legs of the animal are about the size 
of a hone; and from the bend of the ribs, it is supposed that its sise must have 
been about four times that of an ordinary ox. Its head is somewhat sim- 
ilar to that of the hippopotamus, and its mouth must have been of extraor- 
dinary power. No name can be assigned to this animal, but it is con- 
sidered probable that it may belong to the numerous family of pachy- 
dermes. The ground wherein it was found is composed of a soft calcareous 
rock of tertiary formation. 

A skeleton of a mastodon has been recently discovered in a marsh, 
about ten miles from Foughkeepsie, New York. Its state of preservation 
is not known, as it is yet but partially exhumed. This is the second 
skeleton obtained from the vicinity of this city. 

A fossil skeleton of an elephant has recently been discovered by Mr. 
Campbell, of the Hudson's Bay Company, on the sixty-first parallel of 
latitude, on the west side of the Rocky Mountain chain, about fifteen 
hundred feet above the sea-level. The skeleton, when first found, was 
nearly entire, but unfortunately the greater portion of it was lost in a 
lake by the carelessness of the Indians employed to transport it to a fur 
port. 

In a recent communication to Silliman's Journal, Mr. W. P. Blake no- 
tices a number of instances in which partial remains of the mastodon, and 
elephas primigenius, have been found in California. The remains, princi- 
pally teeth, appear to occur over a wide extent of country. 

Fossil Banes in Cali/omui. — Dr. C. P. Winslow, in a letter to the Cali- 
fornia Parmer, thus speaks of the occurrence of bones, fossils, &c, on the 
Stanislaus River, CaUfomia : — About one and a half miles from the Stan- 
islaus we came to the limestone cave, which has been often spoken of, of 
late, as being the receptacle of human bones covered with calcareous de- 
posits. This we did not enter, for lack of time. We had passed it about 
half a mile before learning its whereabout8,'alid as the day was so hot, and 
the sun advancing, we considered it best to pass without exploring it. 
This we could dispense with the better, as we met a person who had ex- 
plored it carefully, and who ofiered us fragments of human skeleton^ 
which he had taken from the cave. These bones were dry and light, anc 
not impregnated or overlaid with calcareous spar, like others which I had 
seen from the same cave. Heretofore obscurity had surroimded the his* 
tory of the bones which had been found in the cave. But this person, on 
returning from the cave, met an old Indian ; and having a good interpretei 
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of the Indian dialect with him, he learned that the bones were of com- 
paratively recent deposit there. The cave is about thirty- five feet deep, Is 
irregular in form, and is not more than twenty feet in extent in different 
directions. The bones have been all taken away, and the stalagmites also 
have been broken and removed, so that the:^ is little now to interest one 
in exploring it. In this vicincity is also another cave, with an entrance 
rather smaU, and about one hundred feet deep, from which have been 
taken some very large and finely-crystallized stalactites. Tliese are all in 
limestone districts of country, and are cavities hollowed out in this easily 
soluble material by the long-continued action of water. Last summer I 
visited a cave in the vicinity of Columbia,' formed by the forcible breaking 
up of the primitive or metamorphic rock by subterranean violence. The 
hill was rounded over this cave, and the rock broken in various directions, 
and huge masses were tilted and lodged against each other, so that large 
caverns existed under the hill, and were connected with each other by low 
or narrow passages. The whole had been often filled with water, and 
when a vast reservoir, for mining purposes, immediately over its mouth, 
suddenly sunk away' into it last summer, it was observed that the water 
obtained an outlet some six miles farther south, from the side of another 
hill. This circumstance shows a connection of the fractures, and indi- 
cates a simultaneous action of force by which some of these hills were 
elevated. I observed no teeth nor other vestiges of animal remains in 
that cave, though it had been asserted by the first explorers that the teeth 
of some large animal had been found there. 

The remains of ancient quadrupeds, however, if not found there, are 
frequently found in the flats of the neighboring re^ons of country, where 
the miners are at work in procuring gold. The fire of Columbia burned 
up many specimens of remarkable organic remains, which had been col- 
lected by miners while excavating for gold among the drift of the val- 
leys. Texas Flat seems peculiarly distinguished for these remains. I 
have now a piece of bone temporarily in my possession, probably a frag- 
ment of the lower jaw-bone of a mastodon, from that locality — and a per- 
son a^ Texas Flat assured one of our party that a tusk, nine feet in length, 
and twenty-seven inches in circumference, had been lying for a twelve- 
month on the ground near his cabin, but had been recently removed by 
some one who felt an interest in collecting such curiosities. 

Fossils abound in the drift of all parts of California, from the peninsula 
on which stands San Francisco, and even in the heart of that city, to the 
flanks and summits of the Sierra Nevada. 

ON METEORIC STONES AND THEIR ORIGIN. 

At the Washington meeting of the American Scientific Association, Dr. 
J. Laiurence Smith presented a communication on the above subject. 

He exhibited several small meteorites, and some large ones. A frag- 
ment of one in his possession he showed, of which the whole body u sighed 
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over 60 pound*. It was found in Taxewell countyi Tennessee. A large 
one from SaltUlo, Mexico, lay on the table, weighing 260 pounds. 

Mr. Bartlett (Boundary commissioner) had described to him one speci- 
men which weighed 600 pounds, and its greatest length was flve feet. 

It was long supposed Uiat these bodies were identified with the shooting 
stars, but that error is of easy demonstration ; for in all the periodically 
returning occasions of shooting stars* there is not a case on record where 
the fall of a meteoric stone has accompanied them. Then we can obtain 
the elevation of the shooting stars, and without difficulty learn their ve- 
locity. They are often far beyond the circle of our atmosphere, and trav- 
el at the rate of sixteen miles a second, while we know that nothing can 
revolve around the earth at a swifter rate than five miles a second. Shoot- 
ing stars, then, are cosmic bodies, revolving around the sun as a centre. 
They are self-luminous too. But meteoric stones could not strike the earth 
in their fall, coming at the rate of sixteen miles a second, without pqrodu- 
cing very different impressions from what are recorded of their fialU 

They are not of terrestrial origin. The number of those who think that 
they are is too limited to require a set refutation of that theory. 

They are not of atmospheric origin, aggregated from different directions, 
hardened like hail, though from different causes. Their form forbids that 
suspicion. Whence, then, are they } 

Dr. Smith evidently accepted the ** lunar theory." They were masses 
thrown off with, great force from the moon, revolving around thatbo^y 
until in the great eccentricity of their orbits they fall within the circle of 
our atmosphere ; once within which, and with velocity greatly retarded, 
our earth becomes their centre. They may haVe been thrown out from 
the craters of volcanoes a long time ago, and been thousands of years re- 
volving before their orbit brought them in contact with our sphere. La^ 
place and Arago, who once held this theory, gave it up; but they 
were compelled to do so, or surrender another bolief of theirs, that they are 
identical with shooting stars. One-twentieth of the surface of the moon is 
volcanic ; and if the craters, as revealed by the* telescope, are only in the 
usual proportion to the height and depth of the volcanoes, there need be 
no doubt that they have sufficient ejecting force to hurl large masses of 
volcanic matter to immense distances. Bemember, besides, that the attract- 
ing power of the moon is but one*Bixth that of the earth» and that bodies 
thrown from its surface experience in consequenoe but one.Bixth the ie« 
tarding force they would have when thrown from the earth's surface. 

Look again at the constitution of the meteorite,*— made up principally 
of pure iron. It came evidently from some place where there is little ox 
no oxygen. Now, the moon has no atmosphere, and no water on its sur« 
face. There is no oxygen there, ihen. Hurled from the moon, these 
bodies— these masses of almost pure iron—- would flame in the sun Uka 
polished steel, and on reaching our atmosphere would bum in its oxygen 
until a black oxide coated it ; and tliis we find to be the case with all our 
meteorites— the black color is only an external covering. 
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USE OF THE HORSE CHESTNUT AS FOOD. 

The Paris National, Oetober, contams the follomng account of a dU* 
coYcry recently reported to the French Academy : — 

It has long been a problem, one of the desiderata of Agriculttiral Chem- 
istry, to know how to convert the ptdp of the horse chestnut into meal of 
good quality. These beautiful trees, which are the pride of our parks, 
have for years strewed the ground with their fruits, which we have trodden 
under foot without being able to reap the least advantage from them. 
What is there, however, under the shining shell of the horse chestnut ? 
A mealy substance, enveloped in nitrogeneous membranes — that is to say, 
matter eminently nutritive ; only one particular element, a bitter oil, is 
secreted in these cells, and communicates to them an insupportable taste. 
To strip the pulp of the chestnut of the essence which infects it, is, then, a 
very natural idea, and one worthy to exercise the skill of our chemists ; 
they have essayed very often ; they have even succeeded ; but it was by 
expensive proceedings, proper for laboratories, but absolutely inapplicable 
for common life. A method has at last been discovered by M. Flandin, 
which he describes as follows : — 

Collect some horse chestnuts, and grate them after having taken off the 
skin ; throw on this pulp a little carbonate of pulverized soda. The car- 
bonate of soda is found at any grocery. It costs three cents the pound, 
and for every hundred weight of pulp two pounds are necessary. Mix 
these materiids weU, kneading the pulp with your hands ; then you will 
expose it in a sieve to a current of water like that which issues from the 
spout of your foimtain. Stirring the matter thus moistened, it will pass 
entirely tiirough the meshes of the sieve, and fall with the waters of wash- 
ing into a trough placed beneath. Let these waters subside for some 
minutes ; then pour them out by gentiy inclining the vat. They take 
with them the bitter oil which has colored them green in dissolving itself, 
and at the bottom of the vessel is found a fin» paste of a brilliant white- 
ness and very agreeable taste. This is the purified pulp. 

The theory of the operation is this : The bitter principle contained in 
the pulp of the horse chestnut combines itself immediately with the car- 

15 
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bonate of 8oda introduced into the paste, forming with its alkali a soluble 
salt ; and the mealy substance, purified by a simple washing, is deposited 
at the bottom of the vat whence you have gathered it. 

ON THB INFLVENCS OF THE SOLAR RADIATIONS ON THE VITAL 
POWERS OF PLANTS GROWING UNDER DIFFERENT * AT^OS* 
PHERIC CONDITIONS. 

In a report on this subject, made to the British Association, by Mr. JT. 
H. Gladstone, the author commenced by describing accurately what por- 
tions of the prismatic spectrum were cut off by the various colored glasses 
employed in his experiments. A series of observations followed on 
hyacinths grown under very varied influences of light, and solar heat, and 
chemical agency. Among the results may be mentioned the power of the 
yellow ray to diminish the growth of rootlets, and the absorption of 
water ; the power of the red ray to hinder the ptaper devdopment of the 
plant; and the efSect of total darkness in causing a rapid and abundant growth 
of thin rootlets, in preventing the formation of the green coloring matter, but 
not of that of the blue flower, nor of the other constituents of a healthy plant. 
A series of experiments on germination was then detailed. Wheat and peaaa 
had been grown without soil under large colorless, blue, red, y^ow, ob- 
scured colorless, and obscured yellow glasses, and in perfect darkness. The 
effects resulting from these varied conditions were very marked. The two 
plants experimented on — being chosen fkom the two great botamsal 
divisions—- exhibited a wide diversity, sometimes amounting to a direct 
opposition, in their manner of being affected by the same solar ray ; but 
in the case ol both the plants, under the dreumstanoes of the experiment* 
the follovring effects were observed : — The cutting off of the chemical say 
facilitates the prooess of germination, and that both in r^tence to the 
perotrusion of the radides and the evolution of the ^dume : the stem 
grows unnaturally tall, and there is a i>oor development of leaves in dark- 
ness, becoming more manifest as the darkness is more complete ; and the 
yellow ray exerts a repellent influence on the roots, giving the wheat a 
downward, and the pea-roots a lateral, impulse. 'ProL MiUer, in thanking 
the author for his valuable researches, made some remarks on the interest* 
ing results that the investigation had brought to light, and drew especial 
attention to the remarkable fiict stated in the pi^wr, that the blue rays re* 
tarded the acti(m of germination at flrst, although they probably aocelented 
the growth of the plant afterwards, — the act of germination bcdng attended 
with absorption of oxygen, but tiie prooess of developm^t being, on tbe 
contrary, attended with the extrication of this gas. Prof. Anderscm ze- 
mariLcd, that a similar difference in the rate of growth €i the leguminous 
plants and grasses to that described by Mr. Gladstone had been observed 
when they were manured vrith the same material. Nitnte of soda« which 
was found to be an excdlent fertilizer for grasses, had comparatively little 
influence upon leguminous plants. 
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TnE EFFECT OF COLOEED LIGHT ON GERMINATION. 

To determine the commercial value of any seeds, one hundred of them 
are placed in a pot in a stoye, made for the purpose of quickening the pro- 
oesB of germination. If all the seeds germinate, the seed obtains the high- 
est Talue in the market. If only eighty germinate, the seed loses 20 per 
cent, in Talue. This proeess ordinarily occupies from twelve to fifteen 
days ; but Mr. Lawson found that by using blue glass they are enabled to 
determine the value of seed in two or three days : and this is a matter of 
such eommerdal importance to them that it is quite equal to a gift of £500 
a year. — Proceedings of the Royal Polytechnic Society. 

NEW AMERICAN GITM. 

The Washington Union, Nov. 9, 1854, contains the correspondence be- 
tween Thomas S. Drew, superintendent of Indian affairs, and others, 
relative to a recent discovery, whicH bids fair to be of great importance. 
Dr« G. O. Shumard, physician and geologist to the Lake Expedition, 
commanded by Captain Marey, U. S. A., to the regions of the source of the 
Big Wachita and Brazos Rivers, in the north of Texas, has discovered a 
substitute for gum arabic, which he calls « gum mezquite," and which, 
he has no doubt, will prove a valuable source of revenue to the States of 
Texas, New Mexico, &c. 

In a letter from Dr. S. to Mr. Drew from Fort Smith, he says : — 

I comply with your request to furnish, for the use of the Indian de- 
partment, a short description of the gum mezquite, discovered during our 
recent expedition to the head waters of the Big Wachita and Brazos Bivers. 

This gum, for which I propose the name of gum mezquite, is believed 
to occur in inexhaustible quantities, and will, no doubt, prove a valuable 
source of revenue to the States of Texas, New Mexico, and the adjacent 
Indian territory, besides affording employment to the different tribes of In- 
dians now roving upon the X)lains, many of whom would, no doubt, be 
glad to gather and deliver it to the different frontier posts for a very small 
ctHnpensation. 

The mezquite tree, from which this gum is obtained, is by far the most 
abundant tree of the plains, covering thousands of miles of the surface, 
and always flourishing most luxuriantly in elevated and dry regions. The 
gum exudes spontaneously, in a semi-fluid state, from the bark of the 
trunk and branches, and soon hardens by exposure to the atmosphere, 
forming more or less rounded and variously- colored masses, weighing each 
from a few grains to several ounces. These soon bleach and whiten upon 
exposure to the light of the sun, finally becoming nearly colorless, semi- 
transtmrent, and often filled with minute fissures. Specimens collected 
from the trunks of the trees were generally found to be less pure and 
more highly colored than when obtained fr6m the branches. 
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The gnm may be oolleoted during the months of Jnl j, August, and Sep* 
iember ; bat the most fiiTorable period for that poipoee is in the latter pait 
of Angnst, when it may be obtained in the greatest abundance and with 
but little trouble. Thequantity yielded by each tree I found to Taryfiram 
an ounce to three pounds ; but incisioiis in the bark not only greally £wafi^ 
tated ita exudation« but caused the tree to yield a much greater amounts 
As it is, a good hand woifld probably be able to oolleet from ten to twenty 
pounds in a day. Were incisioiiB resorted to» probably double the amount 
might be obtained. 

Specimens of the gum haTO been forwarded by Dr. Shumaid to M& 
Drew, and are described by the latter as strikingly similar to gum araba^ 
not only as regards taste and appearance, but as to their mucilaginous 
qualities. Mr. Drew states : <* Upon diluting one ounce of this gum 
in two ounces of cold water, I had a fine, glutinous paste, which I have 
used in sealing enrelopes and other packages. I haye also caused it to be 
mixed with starch in the application to linen, and, in both instances, faaTC 
no hesitation in saying that it is equal to the article of which it must soon 
become a popular substitute." 

THE OIDIUM TirCKERT, OR GRAPE MALADT OF EVROPB. 

From a paper read before the Koyal Institution of Great Britain, by M. 
Brockedon, we obtain the following information respecting the singular 
disease which has of late years proved so destructive to grapes of France 
and other parts of Europe. 

It appears to have been first observed in England by an observant gar- 
dener of Hargate, whose name has been given to the fungus produi(»ng the 
disease, viz., Oidium Tucheri* It is an egg-shaped fungus, one of an im- 
mense family of this class of destroyers, but one not b^ore known or 
recognized ; and though it bears a dose resemblance to those which are 
found upon the potato, peash, cucumber, &c., yet it is distinguished from 
all others by a microscopLC observer, and has never yet been found upon 
any other i^t, and, when found upon the grape, has always been destrue- 
tive. Its first appearance is like a whitish mildew, showing itself prind- 
pally upon the young grape when about the size of a pea. When the 
spore of this fnogus has settled on the young berry, it enlarges and ra- 
^tes irregularly in fine filaments, which often cover the whole surface, 
extending with great rapidity. These fix themselves by imperceptible 
attachments, which do not appesr to penetrate the cuticle; numerous 
branches from the mycelium are unfruitful ; others are jointed* and rise 
vertically like the pile of velvet ; the upper joint enlarges, rounds itself 
into an elliptical form, ripens, separates, and is carried off with the slight- 
est motion of the air, to find another grape upon which it can be devd- 
oped. Warmth and moisture favor its rapid fructification ; a succession of 
spores rise from the same branch ; and often two, three, or four ripen and 
disperse almost at the same time. Its effect upon the grape is to exhaust 
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tbe juices of tlie cuticle, which ceases to expand with the pulp of the 
fruit ; it then bursts» dries up, and is utterly destroyed. This fatal dis- 
ease has returned with increased rirulence in each succeojding year. In 
1847 the spores of this Oidinm reached France, and was found in the 
fordng-houses of Versailles and other places near Paris ; but the disease 
toon reached the trellised Ttnes, and destroyed the grapes out of doors in 
the neighborhood, and continued to extend from place to place ; but un* 
til 1850 it was chiefly obsf rred in wineries, which lost from this cause, 
season after season, the whole of their crops. Unhappily, in 1851, it was 
found to hare extended to the south and south-east of France and Italy, 
and the grapes were so affected that they either decayed, or the wine made 
from, them was detestable. In 1862, the Oidium Tuekeri reappeared in 
Prance With increased and fatal energy ; it crossed the Hediteiranean to 
Algeria, has shown itself in Syria and Asia Minor, attacked the Muscat 
grapes at Malaga, injured the Tines in the Balearic Islands, utterly de- 
stroyed the vintage in Madeira, greatly injxired it in the Greek Islands, 
and destroyed the currants in Zante and Cephalonia, rendering them al- 
most unfit for use, and so diminished the supply that 600 gatherers did 
the ordinary work of 8000 ! But it is in France that its frightful ravages 
are chiefly to be regarded as a national calamity, where the produce of the 
soil in wine is said to exceed 600i000,000 of hectolitres ; two-fifths of the 
usual quantity of wine made there has been destroyed, and what has been 
'made is bad. It has not touched with equal severity all the departments. 
The vineyards of the Medoc in 1861 vrere untouched, and the cultiva- 
tors laughed at the existence of the Oidium ; but last year the disease 
showed itself every where in the Qironde. The Eastern Pyrenees, 1' Aude, 
I'Herault, and a great part of Gard, were all deplorably affected, and at 
Frontignan and Lunel the vineyards were abandoned in despair. Thou- 
ands of laborers were thrown out of employ, and the distress was awful. 
Wine in France is the common drink of the peasant ; upon this, his 
bread, and some legumes^ he labors ; but the wine, bad as it is, has risen 
to double, and in the countries most injured even treble, its ordinary 
price. M. Mofal has most carefully examined whether the Oidium of the 
grape lives on other plants besides the vine, but he is decidedly of opinion 
that it does not. Some persons have supposed that it was caused by in- 
sects, because occasionally they have been found on diseased vines ; but 
the idea is now utterly rejected, for not the slightest appearance of disease 
precedes the fungus, which creeps over the epidermis, but does not enter 
its tissues, li envelops the grape, absorbs the juices of the superficial 
cells, and stops the growth of the cuticle. The pulp expands within the 
fruit, bursts longitudinally, its juices are lost, and it dries up. In an 
early stage of the disease the fungus may be wiped off, and the fruit will 
come to maturity. The Oidium never matures on decayed vegetable sub- 
Btsnces ; it lives and fructifies only on living tissues. The poor peasant 
oi^ the Bouches du Rhone believes that the cause is bad air ; but at Genoa, 
Grenoble, Lyons, Bijon, and Strasbourg, the people attribute it to gas- 
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lif hti and the rapor of looomotiTes, and think that such inrenttoiia 
an infernal ; and many works are publiahed with such absiird impfuta- 
tions, and reoommending preventiyes and remedies just as wise. By 
many it is asked. Is the Oidium the cause, or consequence, of the dis- 
ease of the Tine } The vine, one party says, is over-cultivated and liable 
to affections which the wild healthy plant resists, and it should be treated 
as in a state of plethora ; tap it, lessen its sap, and it WiU invigorate ao as 
to resist the poison of the Oidium. This has been tried, and failed* If 
this were the cause^ it could not have so suddenly and widely extended 
itsdt 

ON THE OEIGIN AND FIBST CAUSES OF THE 6BAPB AND POTATO 

DISEASES. 

At the German Association of Naturalists, Bn Gkimpel, of Landau, 
read a paper ** on the Cells, with reference to the origin and first causes 
of the Orape and Potato Diseases." The author considered it hia duty to 
lay before the meeting the result of his careful investigation respecting the 
cause of these diseases. After tracing the progessive steps of scientific 
discovery, three of which he specially alluded to,>*>vi2., the Researches of 
Aristotle, the discovery of painting, and the invention of the microscope, — 
he attzibuted to the latter our knowledge of the cells and cellular struc- 
ture of plants. The great element in the development of vegetable life is 
the pollen, (Blathestaub.) The pollen is the great cause of the disease or 
death of plants ; the sound o^ unsound condition of the poUen infiuences 
the whole growth of the plant. The pollen is carried in every direction 
by the winds ; it attaches itself to the leaves, or it £iUls on the ground. 
There it bursts, and again distributes its mischievous effects, if unsound, 
on all around. Thence the difference in the time when the disease shows 
itself on the grape or the potato, as it can only appear after the flowering, 
on which depends the healthy or imhealthy state of the plants. He did 
not explain how the pollen first become diseased, but he thought it might 
be first developed in the bud. At all events, he concluded, we have now 
an open, well-known enemy to deal with, and need not fear the existence 
of a mysterious, unseen, unknown foe in the air. 

THE WELLINGTONIA GIGANTEA. 

TMs name has been given by the Englishr botanists to the large conif- 
erous tree recently discovered in California. It inhabits a solitary district 
on the elevated slopes of the Sierra Nevada, near the head waters of the 
Stanislaus and San Antonio Iliveis, in lat 38 N., long. 120 10 W., at an 
Novation of 5,000 feet from the level of the sea. From 80 to 90 trees exist, 
all within the circuit ot a mile, and these varying from 260 to 320 feet 
in height, and from 10 to 20 feet in diameter. Their manner of growth is 
much like Sepm (taxodium) aetnpervirefu ; some are fioUtary« some are in 
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pain» while tome, and not unfrequently, stand three and four together. 
A tree recently felled measured about 300 feet in length, with a diameter, 
including bark, of 29 feet 2 inches at 6 feet from the ground ; at 18 feet from ' 
the ground it was 14 feet 6 inches through ; at 100 feet from the ground^ 
14 feet; and at 200 from the ground, 6 feet 6 inches. The bark is of a 
pale cinnamon brown, and from 12 to 15 inches in thickness. The 
branchkts ars round, somewhat pendent, resembling a cypress or ju- 
niper. The leaves are pale grass green. Those of the young trees are 
spreading with a sharp accuminate point. The cones are about 2^ inches 
long and 2 inches across at the thickest part. The trunk of the tree in 
question was perfectly solid from the sap-wood to the centre ; and judging 
from the number of concentric rings, its age has been estimated at 3,000 
years. The wood is light, soft, and of a reddish color, like redwood or 
Tctxoditun sempervirens. Of this yegetable monster, 21 feet of the bark, 
from the lower part of the trunk, have been put in the natural form in San 
Francisco for exhilntion ; it there forms a spacious carpeted room, and con- 
tains a piano, with seats for 40 persons. On one occasion, 140 children 
were admitted without inccmvenience. 

A piece of the wood, recently examined by Prof. Gray, of Cambridge, 
was firand to contain on an average 48 annual layers to the inch. The 
semi-diameter of the tree, at the point where the specimen examined was 
taken from, being 6 feet 2 inches, (viz., at 25 feet from the ground,) sup- 
posing the tree increased in diameter at the same rate during its whole lii'e, 
there would be nearly 3,000 annual layers ; but J>r, Gray, in consideration 
of the greater tiiickuess of the layers of a young tree, and from comparisou 
of sections of the so called cypress of the Southern States, Taxodium dia- 
Uehum, (as given in detail in the Proceedings of the American Academy, 
Tol. 3, p.. 96,) assigns about 2,000 years as its highest probable age* 

Dr. G. F. Winslow, formerly of Boston, furnishes to the Galifomia Farmer 
the following description of a visit to the localities of these gigantic trees. He 
gays, — ** The road was more or less shaded all the way by pines so gigantic as 
to awaken in me, who had never before seen th^ native atd lofty iotest 
scenery of the north temperate zone, the strongest feelings of wonder and 
admiration. I had never before conceived of the capacity of the various 
species of conifera to attain such enormous dimensions. They were often 
6 feet through, and from 130 to 300 feet high, and so symmetrical and per- 
fect in form as to impress me with new and more commanding ideas 
respecting the force and operation of the vital principle presiding over the 
nourishment and growth of organized bodies. 

•« The height of the locality is about 5,000 feet above the sea, and 2,400 
feet above * Murphy's Camp,' on the Stanislaus. So far as known, the 
vegetable growth to whidi the name of < Big Tree' has been attached 
grows in no other region of the Sierra Nevada, nor on any other mountain 
range of the earth. It exists here only, and all the individuals of its 
kind, so far as I can learn, are localized to this vicinity. They are em- 
braced within a range of 200 acres^ and are enclosed in a basin of coarse 
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■Utdoiis nuiterialt surrounded by a sloping ridge of nenitic rock, ^vrhidi in 
0ome places projects above the soiL The basinxis reeking with moisture, 
and in the lowest places the water is standing, and some of the largest 
trees dip their roots into the pools or water-runs. The trees of very large 
dimensions number considerably more than 100. Mr. Blake measured 
one 94 fiset in circumference at the root, the side of which had been part- 
ly biurned by contact with another tree, the head of which had fallen 
•gainst it. The latter can be measured 450 feet from its head to its root. 
A large portion of this fallen monster is still to be seen and examined ; 
and by the measurement of Mr. Lapham, the proprietor of the place, it is 
said to be 10 feet in diameter at 360 feet from its uptom root. In falling 
it had prostrated another large tree in its course, and pressed out the earth 
beneath itself so as to be embedded a number of feet into the ground. Its 
diameter 4Usros8 its root is 40 feet. A man is nothing in comparison of 
dimensions while wa]^ng on it or standing near its side. This to me 
was the greatest wonder of the forest. The tree which it prostrated in fall- 
ing has been burned hoUow, and is so large, a gentleman who accompanied 
us from Murphy's informed us, that, when he first visited the place two 
years ago, he rode through it on horseback for 200 feet, without stooping 
but at one spot as he entered at the root. We all walked many scores of 
feet through it, but a large piece of its side has fallen in near the head. 
But there are many standing whose magnitude absolutely oppresses the 
mind with awe. In one place, three of these gigantic objects grow side 
by side, as if planted with special reference to tiieir present appearance. 
Another, so monstrous as to absolutely compel you to walk around it, and 
even linger, is divided at from 50 to 100 feet from the ground into three of 
these straight mammoth trunks, towering over 300 feet into the sky. 
There are others, Whose proportions are as delicate, symmetrical, clean and 
straight as small spruces, that rise 350 feet from the ground. In one spot 
a huge knot of some ancient prostrate giant is visible above the soil, where 
it fell ages ago, and the earth has accumulated so as nearly to obliterate all 
traces of its former existence. The wopd of this tree, I am told by Mr. 
LaphaUi, is remarkable for its slow decay. "When first cut down its fibre 
is white, but it soon becomes reddish, and long exposure makes it as dark 
as mahogany ; it is soft, and resembles in some respects pine and cedar. 
Its bark, however, is much unlike these trees ; nearest the ground it is 
prodigiously thick, fibrous, and when pressed on has a peculiar feeling of 
elasticity. In some places it is 18 inches thick, and resembles a mass of 
cocoa-nut husks thickly matted and pressed together, only the fibrous ma- 
terial is exceedingly fine, and altogether unlike the husk of the cocoa-nut. 
This bark is fissured irregularly with numerous identations, which give 
it the appearance of great inequality and roughness. A hundred and fifty 
feet from the ground it is" only about two inches thick on the living tree, 
which is now being stripped of its bark for transportation from the cotmtry. 
•< The cone of this tree is small and compact, and nearly regularly oval ; 
and although the tree itself is the largest of the conifera, its fruit is as 
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Bmall as that of the dwarfish pines of North Caroliini and Cape Cod. Its 
foliage is not, as a general thing, altogether agreeable to the eye, as the 
head of the tree is small in proportion to the size and hei^t of the trunk. 
But the boughs, when examined more closely, are bright-green, ri^er 
eomi^icated and ddicate in structure, and pleasing to the mind by con- 
trast with the rough and gigantic stem and branch irom which they spring. 
** The name that has been applied to this tree by Prof. Lindley, an Eng- 
lish botanist, is Wellingtonia Gigantea. By him it is declared to be so 
much unlike other conifera as not only to be a new species, but to require 
description as a new genus. Other botanic, of eminence, think differ- 
ently. To this, howerer, he has seen fit to apply the name of an English 
haro, a step indicating as much personal arrogance or weakness as scientific 
indelicacy ; for it must have been a prominent idea in the mind of that 
person that American naturalists would regard with surprise and reluc- 
tance the application of a British name, however meritoriously honored, 
when a name so wotthy of immortal honor and renown as that of Wash- 
inpton would strike the mind of the world as far more suitable to the 
most gigantic and remarkable vegetable wonder, indigenous to a country 
where his name is the most distinguished ornament. If the * Big Tree 
be not a Taxodlum, let it be called, now and forever, Taxodium Washing- 
ionium, - If it should be properly ranked as a new genus, then let be 
called, to the end of time, Washingtonia Califomica, The generic name 
indicates unparalleled greatness and grandeur ; its specific name, the only 
locality in the world where it is found. No names can be more appro- 
priate.** 

EXPERIMENTS IN RAISING POTATOES. 

Charles Sears, of the Phalanx Farm, in New Jersey, has communicated 
to the Working Farmer a detailed statement of the result of sundry ex- 
periments he has tried in planting potatoes, with a view of determining 
whether it is most profitable to plant whole teed, or small cuttings. The 
general conclusions are thus stated : — 

It will be perceived that the ratio of product to seed is greatest from the 
smallest cut seed, as might be inferred would be the case ; but deducting 
the quantity of seed In each case, and the net product p^ acre is uniformly 
in favor of planting whole seed, and also as clearly in favor of planting 
large-sized whole seed, when the cost of seed does not exceed a d<^ar a 
bushel, and the crop sells for fifty cents or more ; the ratio of product per 
acre of marketable potatoes from whole seed being relatively as 100, 90, 
73, and from smallest cut seed as 62, 44, 34. Taking only the first or 
largest-sized potatoes, the ratio of product per acre from whole seed is as 
100, 73, 67. 

I have also estimated a money valuation of the crop, and the extreme 
dafierence at tixe prices named between the {nroductof the large-sized whole 
seed, and that of the smallest out seed, is as $86, $76 and $40, the latter 
figure being 46 per cent, of the former. 

16* 
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HiU ezperimenC wm repetted llie following yMnr, and when the potatoes 
wen about half grown a protracted drought oommenoed, and the crop did 
not attain full siie ; but so far as could be determined bj observatioii* 
quite similar results woe dearly indicated. 

In the foregoing estimation of net results, I have tiot taken aoeount of 
the cost of culture and marketing, so as to show the actual profit of the 
crop, because the cost and product differ so greatly in different sections of 
theeonntry. 

SUBSTITUTE FOR 6UTTA P&RCH1. 

Dr. Riddel, of Madras, has recently found, in making experiments on the 
muddar plant of India, that its milky juice, when dried, became tough 
and hard like gutta percha, and precisely analogous to it. It is charred by 
sulphuric add, converted into a yellow resinous substance by nitric acid, 
and but little, or not at all, acted on by muriatic or acetic acid or alcohol. 
Spirits of turpentine dissolve it into a viscid glue, which, when taken 
between the thumb and finger, pressed together, and then separated, shows 
numberless minute threads, all which results correspond with those of 
gutta percha. The muddar also produces an excellent fibre, useful in 
the place of hemp and flax. An acre of land cultivated with it would 
produce a large quantity of fibre and juice. 

ON THE PRODUCTION OF MUSHROOMS. 

It is the received opinion among botanists that mushrooms have but one 
sort of seed, and that in this regard Nature has been less kind to them 
than to seaweeds, mosses, and other crytogams, which she has provided 
with numerous means of propogation — ^and yet these are the plants which 
grow and are reproduced with proverbial rapidity. In examining them 
more closely than his predecessors, M. Tulasne thinks he has discoveared 
that they are mistaken ; that mushrooms, like mosses, possess the faculty 
of being propagated, not only by filamental elements, but also by buds, and 
that they have, like some seaweeds, tporetf or seeds, of two kinds, one 
being of a higher order than the other, and corresponding to a more perfect 
mode of multiplying. Independently of all these reproductive organs, 
M. Tulasne mentions others, the spermaties, which are distinguished from 
the others by their extreme teumty*'-Proc$edinff8 French Academy, 

COLORATION OF SEA WATER. 

At certain periods of the year the Red Sea justifies its name by the 
coloration visible in its waters. M. Bhrenberg ascertained that it then 
held in suspension prodigious quantities of colored microscopic plants 
belonging to the seaweed family. Prom the moment this observation was 
made, it was deemed that it gave the explanation of a great many accident- 
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al eolorfttloiiB of sea water obflerved by traTellera. M. MblHen, an ex- 
€oii$vd of Fiance» observed last year that the Sea of China vas colored 
yellow and red oTor a great space, and that this coloration was not con- 
tinued, but was in patches separated by a transparent interval. The red 
color predominated in that part of the sea which bathed the coasts of the 
southern portion of China, south of the Island of Formosa, while the 
ydlow color predominated north of that island in the portion called the 
Yellow Sea. He gave to M. Camille Bareste a bottle filled with this col- 
ored water, which he had taken in a place where the water was red ; it 
had deposited a sediment of a brownish color, which, examined by the 
microscope, showed an agglomeration of small seaweeds, more or less 
decayed, but whose remains were sufficiently perfect to enable M. C. Da- 
reste to ascertain that they belonged to the same species M. Ehrenberg 
discovered in the Ked Sea. We are. not able to exhibit so directly that the 
coloration of the Yellow Sea is caused by an analogous vegetation, but M. 
C, Bareste indicated a remarkable phenomenon observed by Br. Bellot, H. 
N., which would seem to prove this supposition : during a shower of dust 
there, and which lasted for seven hours, during all of which the wind blew 
from the sea, (north,) he collected the dust which fell. It was a very fine 
quartz sand, mixed with filaments of an organic nature, impregnated with 
soda, and presenting every indication of seaweeds. 

VEGETATION UPON THE HIMALAYA MOUNTAINS. 

« Khododendrons occupy the most prominent place, clotl>ing the moun- 
tain slopes with a deep-green mantle glowing with bells of brilliant colors ; 
of the eight or ten species growing here, every bush was loaded with as 
great a profusion of blossoms as are their northern congeners in our En- 
glish gardens. Primroses are next, both in beauty and abundance ; and 
they are accompanied by yellow cowslips, three feet high, purple polyan- 
thus, and pink large-fiowered dwarf kinds nestling in the rocks, and an 
^quisitely beautiful blue miniature species, whose blossoms sparkle like 
sapphires on the turf. * Gentians begin to unfold their deep azure bells, 
aconites to rear their tall blue spikes, and fritillaries and Meconopsis burst 
iiito flower. On the black rocks the gigantic rhubarb forms pale pyrami- 
dal towers a yard high, of inflated reflexed bracts, that conceal the flowers, 
and, overlapping one another like tiles^ protect them from the wind and 
rain : a whorl of broad green leaves, edged with zed spreads on the ground 
at the base of the plant, contrasting in color with the transparent bracts, 
which are yellow, margined with pink. Thift is the handsomest herbaceous 
plant in Sikkim : it is called < Tchuka,' and the acid stems are eaten both 
raw and boiled ; they are hollow, and full of pure water : the root resem- 
bles that of the medicinal rhubarb, but it is spongy and inert ; it attains a 
length of four feet, and grows as thick as the arm. The dried leaves afford 
a substitute for tobacco ; a smaller kind of rhubarb is, however, more com- 
monly used in Tibet for tins purpose ; it is called « Chula.* 
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** The elenttion being 12,080 feet, I wm abore the limit of trees, and the 
grennd wet co^rtred witii many kinds of amall-flowered honeyeud^es, bai^ 
bcnrj, and iHiite roee." — Sir •/. Hooker. 

TROPICAL 8CENSRT ON THE AMAZON. 

Mr. WaUaoe, a recent trayeller in South America, gives us the follow-- 
ing highly instructiTe and well-stated estimate of tropical yegetation. He 
aays : — 

'* There is grandeur and solemnity in the tropical forest, but little of 
beauty or brilliancy of color. The hugh buttress trees, the fissured 
trunks, the extraordinary air roots, the twisted and wrinkled olimbenip 
and the elegant palms, are what strike the attention and fill the mind with 
admiration, and sur^sise, and awe. But all is gloomy and solemn, and 
one feels a relief on again seeing the blue sky and feeling the scorching 
rays of the sun. 

*< It is on the roadnde and on the rivers' banks that we see all the 
beauty of the trofacal yegetation. There we find a mass of bushes, and 
shrubs and trees of every height, risilig over one another, all exposed to 
the bright light and the fresh air, and putting forth, within reach, their 
flowers and fruit, which, in the forest, only grow far up on the topmost 
branches. Bright flowers and green foliage combine their charms, and 
climbers with their flowery festoons cover over the bare and decaying 
stems. Yet, pick out the loveliest spots, where the most gorgeous flowers 
of the tropics expand their glowing petals, and for every scene of this 
kind we may find another at home of equal beauty, and with an equal 
amount of bnlliant color. 

M Look at a fiehi of buttercups and daisies, >— a hillside ooveied wi& 
gorse and broom, — a mountain rich with purple heather, — or a forest* 
glade, asure with a carpet oi wild hyacinths, — and they will bear a compari- 
son with any scene the tropics can produce. I have never seen any thing 
more glorious than an old crab-tree in fuU blossom ; and the horse chest- ^ 
nut, lilac, and laburnum, will vie with the choicest tropical trees and 
shrubs. In t$ie tropical waters are no more beautiful plants than our 
white and yellow water-lilies, our irises, and flowering rush ; for I can- 
not consider the flower of the Victoria regia more beautiful than that of 
the NifmphtMt ulba, though it may be lazger ; nor is it so abundant an 
ornament of the tropical waters as the latter is of ours. 

« But the question is not to be decided by a comparison of individual 
plimts, or the effects they may produce in the landscape, but on the fre- 
quency with which they occur, and the proportion the brilliantly colored 
bear to the inconspicuous plants. My friend Mr. R. Spruce, now investi- 
gating the botany of the Amazon and Hio Negro, assures me that by far 
the greater proportion of plants gathered by him. have inconspicuous green 
^r white flowers ; and with regard to the frequency of their occurrence, 
it was not an uncommon thing for me to pass days travelling up the 
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rivers without seeing any striking flowering tree or shrub. This is part- 
ly owing to the flowers of most tropical trees being so deciduous ; they 
no sooner open than they begin to fall ; the Melastomas, iu particular, 
generally burst into flower in the morning, and the next day are withered, 
and for twelve months that tree bears no more flowers. This will serve 
to explain why the tropical flowering trees and shrubs do not make so 
much show as might be expected." 

ON THE CONTORTION OF LIGNEOUS FIBRES. 

At the meeting of the German Association of Naturalists, Prof. Braun, 
of BerUn, addressed the meeting on the subject of the oblique direction of 
the fibres, and the consequent twisting or contortion of the trunks of trees, 
and exhibited preparations illustrating his views. He endeavored to show 
that the twisting of tiie wood and cortical fibres was not an accidental cir* 
cumstance, but universal in the case of certain trees ; that in certain trees 
they always preserved the same direction, but in others assumed, at a cer- 
tain age, the contrary direction. He concluded by endeavoring to give an 
snatomieal explanation of the phenomeon, in consequence of the longitu- 
dinal wood snd cortical cells giving way on one side, and thereby produ- 
cing a diagonal division of the same. 

ASSAM TEA. 

• 

Some years since an English company undertook the culture of tea 
in the country of Assam, situated between Bengal and China, on the 
waters of the Burrampooter. The London papers state that this company 
has now wadex cultivation 2,116 ** poorahs " of land. Their last crop of 
tea amounted to 366,587 pounds, or an increase of about 95,000 oTter that 
of t3ae previous year. The produce of 1852 realized £25,930, giving Is. 
ll^d. per pound net. The directors declared a dividend of five per cent, 
firam the net jnofits of 1^ last year. 
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LIFE AND ITS PHYSICAL ASPECTS. 

The following is an abstnet of a paper read before the American Assoi' 
oiation» by Chas. Girard, Esq. : — 

Animated beings manifest a twofold nature — one material* the other 
■piritnal. The material or physical nature assumes a form, a shape, pecu- . 
liar to each species, constituting bodies tangible and visible to the senses. 
Call the latter an immaterial principle, or spirit, it matters not what, but 
let it be acknowledged as a condition $ine qua non of the manifestation of 
the physical. To it are to be referred the moral acts and the moral tenden- 
cies which belong to the domain of moral philosophy. 

The different phases through which the physical individual passes, from 
its formation up to its last stage of existence, constitute the j^ysical as- 
pects of life ; or, in other words, the law under which a physical being 
starts is the law under which it lives during existence. 

The author then proceeds to consider the ultimate iwooess of organic 
life ; that is, the elaboration of matter, its assimilation and transformation 
into the various parts and organs it assumes, dividing his subject into the 
following heads : — 

Ist. The organs and tissues are all composed of cells diversely modified. 

2d. The first aspect under which an animal manifests itself is a ceU. 

3d. Its subsequent growth is but a simple multipUcation of cells. 

4th. The nourishing of the body is the mere replacing of decayed cdls 
by new ones. 

Now, if the cell be considered the elementary part of the oi^anic tissues, 
we can say there are no organic elements ; for, however simple a cell may 
be, its existence implies the presence of two substances or elements— an 
internal or enclosed substance, and an external or enclosing substance. A 
cell, therefore, does not arise from one element. Oil or liquid fat and al- 
bumen, examined microscopically in their primitive state, exhibit no struc- 
ture of any kind, but when brought in contact, almost instantaneously, 
ceUs are formed. They may then be produced artificially. From experi- 
ments made, it has been ascertained that the oil is the enclosed portion of 
these primordial cells, while the albumen constitutes the enveloping mem- 
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brane. Cells thus produced artificially, howeyer, tl^gh precisely similar 
to those formed by the natural fabric, will not undergo further progress, 
life cannot be imparted artificially ; vitality is not within the reach of ex- 
periment* 

In all organized bodies, however, there is a wearing away of the constitu- 
ent particles of which their various oigans are composed. Each physical 
or mental exertion involves the destruction of materials, requiring the aid 
of nourishment to sustain and maintain the balance between the growth 
and loss of these bodies. Sustenance is necessary, and of the most varied 
kind. The wants and propensities of the various species of beings are dif- 
ferent ; different food must be selected by different races, and other means 
adopted to preserve their perpetuity of existence. 

Allusion was also made to the subject of digestion, the formation of chyme, 
chyle, the lymph, fibrine, blood, and other fluids by which the process of 
life is maintained, and facts were adduced, showing that the entire econo- 
my of organic bodies is but an elaboration of cells, the immaterial or spir- 
itual principle, which resides in them all, disposing of and arranging the 
cells according to the plan stamped upon each species. The constituents 
of the blood, its circulation, and the very important part it bears in pre- 
serving and maintaining [the other functions of the body in a state of 
health and activity, were made a particular point of consideration; 

In speaking of nutrition, the author said, ** This is the last word in 
physiology ; the last word of physiology is the first word in clinical medi- 
icine — a science which, without the aid of physiology, would be but an art. 
Surgery or operative medicine rests entirely upon anatomy. The better 
the human organism is known to the operator, the better will his operations 
be performed, so that the last word of anatomy will be the first word of 
surgery. At the bottom of physiology and medicine— clinical and opera- 
tive—will be fotlnd embryology." 

NATURAL HISTORY OF CENTRAL AFRICA. 

The following extracts from a letter received from Dr. Vogel, the astrono- 
mer and naturalist, now at Lake Tsad, give a characteristic description of 
those countries and its productions : — 

*<This is really a terrible country. Whoever expects to meet with 
tropical abundance here will be sadly disappointed. With the greatest 
assiduity, for a period of nearly five weeks, I have been luiable to discover 
and collect more than seventy-five different plants. The forests, for the 
most part, consist merely of acacias (only two sorts) and tamarind trees ; 
pafans (doona) are only to be found about fifty miles north, on the lUver 
Yeou. Not a single tree or shrub is devoid of prickles. Perhaps the land 
presents a more refreshing prospect after ,the rainy season, for almost all 
the grasses and the more delicate plants are already qtdte burned up by 
the sun, the thermometer frequently rising above 100*^ F.| even from the 
beginning of February. 
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<• We fed aeroely tiie lack oi fruit and -regetables ; of the latter there are 
onlj tomatoes and onions ; and of the former, with the exception of water- 
melons and breadmelons, there is absolutely nothing which ia at idl fit to 
eat ; as for the berries used as food by the natiyes, they would not be given 
to tiie cattle at home. Meat and poultry are consequently almost the sole 
Tiands, and they are yery plentiful and cheap. A fowl may be bought 
for two needles^ a sheep for eighteen pence, and a large ox for six shillings. 
We liye dnefly on fowls, as butcher's meat keqps sweet only a day and a 
half at the most. 

** The soil is capable of all kinds of eultiyation, if there were but people 
here laborious enough to till it. Indigo, cotton, and melons grow wild ; 
rice and wheat could be raised in any quantity : the former is particularly 
good, but so rare that it is only to be had as a present from die sultan. 

** Lake Taad is not so much a fine dear water, but a morass, extending 
farther than the eye can reach, and on its banks mosquitoes in indescri- 
bable numbers sting man and horse nearly to death. I cannot sleep by 
the lake unless I get the straw hut which serves me for a dwelling filled 
to suffocation with smoke, and am compelled to keep up a fire in it for this 
purpose throughout the whole night. Kuka lies seven English miles west 
from the lake, and has consequently fewer gnats, but the flies swarm in 
infinite multitudes. Nature seems to have provided for their destruction 
two small species of lizards, which run by thousands to and fro upon the 
walls with inexpressible rapidity, and snap up the insects with singular 
readiness. The trees are thickly peopled with chameleons. Beetles and 
buttei^ies are extremely scarce ; of the former I have procured a sight of 
two spedes only, of the latter only about ten or twelve, and but one large 
one among them. On the other hand, the ants and termites are very 
numerous ; they consume all the wo<dlen and linen stu£&, if these are not 
secured and shut up with the greatest care. They found their way unfor- 
tunately into a packet of plants o^ the desert which I had collected, and 
made sad havoc with them. The land is also abundantly infested with 
venomous serpents and scorpions, and with toads from four to five inches 
in diameter. There is a vast number of elephimts imd hippopotami by the 
lake ; I have . not unfrequently seen from twenty to thirty of the latter 
together. Lions and leopards are scarcer ; I have not had a sight of any 
of the former, though I have heard them roar plainly enough, but I saw a 
very fine spedmen of the latter only a short time since. I was disap- 
pointed, however, of getting a shot at him, as he became aware of my 
presence when he was about thirty to forty paces off, and retreated with 
all speed into an impenetrable acada thicket. Large wild boars (Phaseo' 
cheeriis) are very plentiful ; they live in burrows in the woods. Grazdies 
and antdopes are likwise very numerous ; the last are of two or three 
spedes. Wild buffaloes frequent the marshy shore of the lake, and are 
considered a good booty, on account of their flesh and hide." 
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ON THB NIAM-NIAMS, OH MEN WITH TAILS. 

Was Lord Monboddo right, after all, about men having taila } Pro! 
Owen, to be sure, labored in the British Association, in its recent meeting, 
to demolish the notion of his lordship, and of many eminent savanSf that 
man is only an improved monkey. But here is a book just brought out 
at Paris, and making, we hear, considerable sensation in that capital, 
which proves, or at least asserts, that our relationship to monkeydom la 
considerably closer than the learned professor will allow.; inasmuch as 
there exists at least one portion of our species who are ornamented with 
-what is the glorious appendage of the greater part of the monkey tribes — 
tails — real, honajidet vertebral tails. 

The reader may be inclined to .think that the book in which this singu- 
lar revelation is made is some vulgar catchpenny or foolish hoax. But it 
purports to be the plain and unvarnished narrative of an eminent traveller, 
sent out by the French government, at its expense, to make explorations 
in the least known parts of Africa ; and it is certainly published by him 
with all apparent seriousness. The name of this gentleman is C. L. du 
Couret, but for peraonal sai'ety in his African voyages he found it neces- 
sary to disguise his nationality and abjure his religion, and he therefore 
assumed the name on the titlepage of his book— Hadji- Abd-el-Hamed- 
Bey. The warrant on which he proceeded to Africa is given ; it is dated 
Paris, the 7th November, 1849, and is signed by M. de Parieu, at that 
time Minister of Public Instruction. This document expressly states that 
he has been provided with instructions by the Academy of Sciences of 
Paris, and it as expressly directs him, amongst other things, <* to visit the 
country of the Ghilanes, where," it says, **he has reason to believe that 
he will find a race of men with tails, (hommet d, appendUe,) a specimen of 
whom he saw at Mecca in 1842,'' and it directs him « to make special re- 
searches respecting them/' Unless, then, we can suppose that a regular 
recognized traveller and savant^ employed by the French government, and 
commissioned by the French Academy of Sciences — the most distinguished 
learned body of Europe — can descend to the pitiful trick of palming a 
Munchausen tale on the public, we must accept this book as a serious nar- 
rative, and no hoax. 

We translate the author's description of the singular people to whom he 
introduces us : — 

<* The Niam-Niams, or Qhilanes, (their name signifies cannibals,) form a 
race of men who have a great similitude with the monkey. Shorter than other 
n^roes, they are rarely, more than five feet high. They are generally ill pro- 
portioned ; their bodies are thin, and appear weak'; their arms long and lank ; 
their feet and hands larger and flatter than those of other races of men ; 
their lower jaws are very strong and very long ; their cheek-bones are 
high ; their forehead is narrow, and faUs backwards ; their ears are long 
and deformed ; their eyes small, brilliant, and remarkably restless ; their 
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nose large and flat, the mouth large, the lipe thick, the teeth hig and sharp, 
and remarkably white, {tfiey sharpen their tteth.) Their hair is^curly, but 
not Tery woolly, short, and not thick. AVhat, howeyer, peculiarly dUtin- 
guishes this people, is the external prolongation of the yertebral column, 
which in erery individual, male or female, forms a tail of from two to 
three inches long/' 

Of thdr way of Hying, he says : — 

** They live in numerous bands, in a completely savage state, without any 
clothing, and feed on what they get by tlie chase or fishing, on roots, and 
on plants and fruits, which without the least labor a bountiful Paradise 
puts within their reach, and causes to grow spontaneously. They are 
armed with small lances, bows and arrows, and they poison the latter sl^- 
fully ; with clubs of very hard wood ; with shields made from the skins 
of tiie elephant, rhinoceros, hippopotamus^ and crocodile ; they often seek 
quarrels with neighboring negro tribes, with the sole object of carrying off 
their women, to whom they are very partial, their children, and other 
victims, whom they devour without pity. They are idolatrous. Former- 
ly the Arabs bought great numbers of them from the slave dealers, (djelabs,) 
but at present they will not take any of them, became the children b^ong- 
ing to this race who were sold to them became, on growing up, dominated 
by the ferocious instincts natural to their species, and devoured the chil- 
dren of their masters." 

The author declares, to his great regret, that he was not able to reach 
the country of the Niam-Niams ; but he says that the existence of the 
people was confirmed to him, not only by the Arab slave dealers, but by 
Nubians, Noubahs, Sehellouks, Nouerrs, and other tribes of the interior 
of ^Africa whom he visited. He, however, saw a Niam-Niam at Mecca, 
and he thus describes him : — 

•( I resided at Biecoa in 1842. An emir, to whom I expressed doubts 
as to the existence of men with tails, determined to convince me of the 
reality of the fact. He caused to be brought before me one of his slaves 
named Belial, aged 30, belonging to the race of Ghilanes. This alave 
spoke Arab perfectly, and appeared vary intelligent. I conversed a long 
time with him, and he informed me that in lus countiT' people speak a 
language which, from want of practice, he had completely forgotten ; that 
his countrymen, whose number he calculates at about thirty or forty 
thonsand, adore the sun, the moon, certain fixed stars, and the sources of 
a great river to which they immolated victims, (probably the sources of the 
Nile;) that their customary and most agreeable food is raw flesh, and that 
they prefer it bleeding ; that they particularly like human flesh ; and that, 
in their combats with their neighb<Ms, they immolate the i»isoners they 
take, and eal them, without distinction of sex or age ; but that women and 
children are preferred, because their fie^ is more succulent. 

<*This Ghilane had become a Mussulman full of fervor ; he had resided 
in the holy city for more than fifteen years. However, the desire, or 
rather the necessity, for such it was for him, of eating raw flesh, manifested 
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itafelf from time to time ; and op rach occasions his master, from motives of 
prudence, did not fail to give him a large piece of raw mutton, which he 
devoured with rage in the presence of every body. When this frightful 
appetite came on he tried to combat it, but it was too strong for him. I 
have often been present at his strange, savage, and disgusting repast ; and 
when I have asked him why he did not attempt to break himself of such 
a hideous habit, he has answered me, * I have often endeavcnred to do so, 
but have never been able. It is an instinct which I have inh^ted from 
tny father and mother. In my country every body lives in this way ; and 
if my master w^re to neglect to satisfy the penchant which Nature has 
given me, I feel that I covld not resist the necessity of devouring some- 
thing, and that I should commit some great crime by attacking a child or 
« poor creature too weak to resist me.' 

** Having asked him if he did not prefer human flesh to that which was 
generally given'to him, and if the latter had the same taste, and was equal- 
ly nourishing, he answered, that in his country men were eaten, not only 
to satisfy hunger, but &om- vengeance ; that nothing is so delicious as the 
blood and flesh of an enemy ; and that, though human flesh was preferable 
to all others, he was fully satisfied vrith that which was given to him, as 
it relieved him from the fear of committing a crime. 

« Having asked to see him naked, in order to make a drawing of him, 
he objected for a long time, on account of religious scruples ; but at length, 
by means of a rich present, I persuaded him to strip. I could then con- 
template him at my ease without fearing to humiliate him. He was thin, 
wiry, and strong. His skin was black, shining, and soft as velvet ; his 
arms and legs appeared weak, but nervous and fuU of muscle, and hia ribs 
eould be counted. He was so ugly as to be repulsive ; hia mouth was 
enormous, his lips thick, his teeth sharp, strong, and extremely white ; 
he was very active and skilful ; and his tail, rather more than three inches 
long, had as much flexibility as that of a monkey." 

As if apprehensive of not having his, own statements credited, M. de 
Couret, or, as he prefers to be called, Hadji-Abd>el-Hamed-Bey, does not 
neglect to quote the testimony of M. F. de Castelneau, another eminent 
teaveller, who was formerly commissioned by the French government to 
the existence of the tailed ^am-Niams — a testimony not, indeed, based, 
like his own, on ocular demonstration, but on the statements of persons 
in whom M. de Castelneau placed the fullest confldenee. We remembo: 
very well that in 1851 M. de Castelneau published a pamphlet on the 
subject, and that it was presented to the Academy of Sciences. Our 
author, Hadji, also states that M. d'Abbadie, another eminent African 
traveller, likewise heard of and believed in the men with tails, and in 1852 
ro.ade a communication to the Geographical Society of Paris to that eflect. 
M. Rocher d'Hericourt, who is also a distinguished traveller in the less- 
known parts of Africa, and the Imaum of Muscat, who was in Paris in 
1849, are, moreover, named as having given confirmatory evidence on the 
subject ; and tite brother-in-law of the Sultan of Boumouy one Si-el- 
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Ha^i-Hobammed-Ben- Abd-eUDjaUl» has not only, tays M. du Coi»et» 
Toudied for the existence of the race, but has stated that the sultan was 
at one time at war with them, and has sent drawings of several of them 
to some of the most learned naturalists at Paris. 

Whether or not all this testimony be sufficient to prove the existence of 
a race of men with caudal appendages, is a matter for individual opinion. 
For ourselves, we will pronounce neither one way nor the other ; for i^ 
on the one hand, it be hard to believe that M« du Couret, M. de Castelneau, 
and other distinguished scientific men, are foolish victims of credulity or 
dupes of impostors, on the other hand it is not a little singular that the 
precise whereabouts of the Niam-Niam country is not described, and more 
ffiyigiilar still, that uouc of the tailed race should have yet been sent to 
Europe, though, as we are told in the book before us, they are by no 
means rare at Mecca, in the towns on the coasts of the Bed Sea, and in the 
Arab slave markets. M. du Couret himself appears to feel this difficulty ; 
for he says, in concluding his work : — 

*< If, as I hope, I return to Africa, I will not fail to occupy myself anew 
with this interesting question, and I will spare no pains to bring into 
France a living Ghilane, if it be possible, or, if not, at least the skeleton 
of one, in order to convince the most incredulous." — London LU* Gazette* 

MAN versus apes. 

The following is an abstract from a lecture before the British Associa- 
tion, on the «* anthropoid apes," by Prof. Owen : — The lecturer — ^rejecting 
as far as possible the technicalities which sometimes make scientific dis- 
courses repulsive to a mixed audience — proceeded to define the knovm 
species of those large tailless apes which form the highest group of their 
order, (quadrumanaf)BXi& consequently make the nearest approach to man. 
He determined the true zoological characters of the known orang outangs and 
chimpanzees as manifested by adult specimens, pointed out the relative prox- 
ftnity of these caricatures of humanity to the human species, and indicated 
the leading distinctions which separate the most anthropoid of these apes 
from man. Entering then upon the subject of the varieties of the human 
race, the professor defined the degree in which the races differed from 
each other in color, stature, and modifications of the skeleton. He de- 
scribed the probable causes of these varieties, and proceeded to examine 
how far any of the known causes which modify specific characters could 
have operated so as to produce in the chimpanzees or orangs a nearer ap- 
proach to the human character than they actually present. He pointed 
out some characters of the skeleton of the apes, such, for example, as the 
great superorbital ridge in the gorilla ape, which could not have been pro- 
duced by the habitual action of muscles, or by any other known influence, 
that, operating on successive generations, produces change in the forms 
and proportions of bones. The equable length of the human teeth, the 
concomitant absence of any interval in the dental series, and of any sexual 
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difference in the deTelopment of particular teeth, were affirmed to be 
primitive and unalterable specific peculiarities of man. The difference in 
the time of disappearance of the suture separating the pre-maxillary from * 
the maxillary bone was not explicable on any of the known causes affect- 
ing such character. Teeth, at least such as consisted of the ordinary den- 
tine of mammals, were not organized ^o as to be influenced in their growth 
by the action of neighboring muscles ; pressure upon their bony sockets 
might affect the direction of their growth after they were protruded, but 
not the specific proportions and form of the crowns of teeth of limited 
and determinate growth. The crown of the great canine tooth of the male 
Troglodytes gorilla, a lafge African ape, began to be calcified when its diet 
was precisely the same as in the female, and when both sexes derived 
their sustenance from the mother's milk. Its growth proceeded, and was 
almost completed before the sexual development had advanced so as to 
establish those differences of habits, of force, and of muscular exercise, 
which afterwards characterized the two sexes. The whole crown of the 
great canine tooth was, in fact, calcified before it cut the gum or displaced 
its small desiduous predecessor ; the weapon was prepared prior to the de- 
velopment of the forces by which it was to be wielded ; it was therefore a 
structure foreordained, a predetermined character of the chimpanzee, by 
which it was made physically superior to man ; and one could as little 
conceive its development to be a result of external stimulus, or as being 
influenced by the muscular action, as the development of the stomach, the 
testes, or the ovaria. There was the same kind of difficidty in accounting 
for the distinctive characters of the different species of the orangs and the 
chimpanzees as for those more marked distinctions that removed both 
kinds of apes from them. And, with regard to the number of the known 
species, it was not without interest to observe that, as the generic form of 
the quadrumana approached the bimanous order, they were represented 
by fewer species. The professor then proceeded to demonstrate the unity 
of the human species by the constancy of those osteological and dental 
characters to which attention had been more particularly directed in the 
investigation of the corresponding characters in the higher quadrumana. 
Man was the sole species of his genus, the sole representative of his order; 
he had no nearer physical relations with the brute kind than those which 
arose out of the characters that linked together the great group of placental 
mammalia called « unguiculata/' In conclusion, the professor briefly 
recounted the facts at present satisfactorily ascertained respecting the com- 
parative antiquity of the quadrumana and of man upon the surface of the 
earth. At the time of the demise of Cuvier, in 1832, no evidence had 
been obtained of fossil quadrumana, and the baron supposed that both 
these and the bimana were of very recent introduction. Soon after the 
loss of that great reconstructor of extinct species, evidence with regard to 
the fossil qiiadrumana was obtained from different quarters. In the oldest 
tertiary deposits in Suffolk, specimens of jaws and teeth were found that un- 
mistakably in^cated the former existence of a species of monkey of the genus 
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Maau!iu» (Macaouf cocenus.) About the sune time, the tertiary depowte 
from the Himalayan mountains gave further evidence of the quadrumanft ; 
jaws, astragali, and some other fwrts of the skeleton having been found 
completely petrified, and reforable to the genua called SemnopitheciM» 
which was now restricted to the Aaiatie continent Br. Lund^diacoTered 
in Brazil fossil remains of an extinct platyrbane monkey, surpassing any 
known cebus or mycetes, in size similar to the platyrhines which wer« 
now peculiar to South America. Lastly, in the middle of the tertiary 
series in the south of France was diacoTered a fragment of the lower jaw, 
proving that at that period some species of the long-armed ape (Hylo* 
bates) must have existed. But no fossil human ugmains had been found 
in the regularly deposited layers of any of the divisions of tiie tertiary 
series. Human bones had been found in doubtful positions, geologically 
considered, such as deserted mines and caves in the detrituis at the bottom, 
of dlfis, but never in tranquil, undisturbed deposits participating in the 
mineral characters of the undoubted fossils of those deposits, the petrified 
negro skeletons in the calcareous concretes of Guadaloupe being un- 
doubtedly of comparatively recent origin. Thus, therefore, (concluded 
the professor,) in reference both to the unity of the human species, and to 
the fact of man being the latest, as he was the highest, of aU animal forma 
upon our planet, the interpretations of God's works coincided with what 
had been revealed to us as to our own origin and zoological relations in his 
word. Of the nature of the creative acts by which the successive races 
of animals were called into being we were ignorant But this we know : 
that, as the evidence of unity of plan testified to the oneness of the Crea- 
tor, so the modifications of the plan for different modes of existence iUus* 
trated the beneficence of the Designer. Those structures, moreover, which 
were at present incomprehensible as adaptations to a special end, were 
made comprehensible on a higher principle, and a final purpose was 
gained in relation to human intelligence ; for, in the instances where the 
analogy of humanly-invented machines failed to explain the structure of a 
divinely-created organ, such organ did not exist in vain, if its truer com-r 
prehension in relation to the divine idea led rational beings to a better con- 
ception of their ^own origin and Creator. 

GUANO DEPOSITS OF THE ATLANTIC. 

It is. now well known that the guano of the Chincha Islands and other 
sources, under rainless skies, is a product of a peculiar fermentation, in 
which ammoniacal salts and nitrogenous products are formed from a variety 
of animal matter. Not only the dung, bodies and eggs of several varieties 
of birds, but a large amotmt of flesh and bones of seals, make up the sub- 
stance of the decomposing mass. 

On the islands of the Atlantic, the dung, bodies and e^;s of birds are 
found ; but the frequency of rain modifies the decomposition, so that the 
resulting matter differs essentially from that of the Peruvian shores. It 
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postesses, howeTer, a high value in special applicationsi and presents some 
interesting scientific points. 

Dr. A. A. Hayes, of Boston, has fully investigated the composition of 
the guanos of different islandsi including ancient as well as recent deposits. 
On some of these, two spedes of birds are still found, in countlesssuum- 
b^s, which make daily additions to the aoeumulated remains of former 
years. . 

The substance of this kind of guano is matter derived from the fish food 
of birds. Its color is light yellowish brown, becoming, when air dried, 
nearly white. It has no ammoniacal odor, but smells strongly of freshly- 
disturbed earth. It is never so finely divided as the Peruvian, its particles 
b^g sometimes as coarse as mustard seed, resembling closely the sand 
from Oolite limestone. There is, however, always some finely*divided or- 
ganic matter, in the slate of humus, either between the particles, or making 
part of the substance of them. An average composition is the following : — 

Moisture, after being air dried, . • • • . . 4.40 
Organic matter, crenates, humatcs, oleates and stearates, 

magnesia and lime, 6.40 

Bone phosphate of lime, 46.60 

Carbonate of lime, 39.80 

Phosphate magnesia, . . . . ; . . 1.20 

Stdphate lime, 80 

Sand, . • 21 

Traces of chloride and sulphate of soda, ... - 

99.41 

The carbonate of lime here given is an essential part of each particle of 
the bone remains, and does not exist — excepting occasionally as mixture, 
to the amount of one or two per cents — independently. The humic add 
is often in union with ammonia and magnesia, the whole percentage of 
ammonia, or rather nitrogen, not exceeding in the ancient deposits more 
than two per cent. A more solid aggregate of grains afforded : — 

Moisture from air dried state, 5A0 

Organic matter, humates, humus, • • . • * 

Oleates and stearates, 8.40 

Bone phosphate lime, . • 64.80 

Carbonate of lime, 16.20 

Sulphate, 2.80 

Phosphate magnesia, 1.60 

Sand, 46 

99.66 

The grains adhered slightly ; the dry mass was of a pale nankin color, 
and exhibited the first step in a change, whtdi results in a consolidation 
of the arenaceous remains into a solid rock. 
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It viU be observed that, if we omit the moisttue and organic matter, 
there are 75 parts of bone phosphate of lime in 100 of the dry guano, con- 
Btitating a source of this prime requisite in the constitution of fertile soils 
highl J important. From the nature of the decomposition, this bone phos- 
phate b soluble to some extent in water, and thus adapted to application 
when the immediate effects are desired. 

Comparing the comi)osition here given with that of fldh bones, we ob- 
fenre an increased amount of phosphate of lime, and are led to the consid- 
eration of the cause of this anomalous composition. 

Another Tariety of this guano appears as a solid compact rock, banded 
in lines by dark-brown colors. Although the irregular forms of the mass- 
es mark it as an aggregate, its hardness, next to that of feldspar, and 
greater than that of fluorspar, remOTCs it from the class of ordinary calca- 
reous aggregates. But the chemical composition is more remarkable. 

One hundred parts afford : — 

Moisture from air dried state, 0.80 

Organic matter and water, • • • • «* • 11.00 

Bone phosphate of lime 110.20 

Sulphate of Ume, • - 7.90 

Sand and dirt« • .80 

130.70 

The 50A7 parts of phosphoric acid are, for >DonTenience of comparison, 
supposed to be united with lime to constitutue bone phosphate of lime. 
For economical purposes, it is necessary to grind the masses to a fine 
powder ; it then dissolves slowly in water. 

This compound generally forms a covering of 10 to 24 inches thick, over 
the guano on those islands not frequented by birds. Some rough masses 
are found in the mass of the arenaceous guano, but they appear to have 
been once a surface covering. 

Dr. Hayes explains the singular composition of this aggregate and the 
guanos more rich in bone phosphate than the bones of birds by referring 
to the kiiui of fermentation which organic animal matter undergoes in 
presence of excess of humidity. Briefly, it is the reverse'of that which 
produces ammonia salts in the Peruvian guano, acids being the result 
here. The whole series of acids, the products of humus decomposition, 
carbonic acid, and probably acetic acid, being generated in the mass, have 
disserved the carbonate of lime of the deposit, while the resulting salts 
have been washed away by the rains, leaving the phosphate of lime in 
excess* Where daUy depositions are taking place this effect does not follow, 
as the first decomposition produces ammonia ; but under other conditions 
the carbonate of lime of the bony structure is removed, and the phosphate 
is left in excess. 

The occurrence of rocky masses at the surface is explained by the well- 
known fact that the solutions of salts formed tend to the surface ; and aa 
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the water eraporates under the sun's rays* the earihy salts dissolTed by 
the acid fluids below are left in the interstices existing in the sand like 
deposits of food remains until they are filled and every trace of granules 
obliterated. The increased amount of sulphate of lime, the uniform add 
state of these guanos and cavities lined with crystals, are all according facts 
in favor of the conclusion adopted. The experiments, in their extended 
appUcation to other aggregates, are proving that many compact rocks may 
be formed at common temperatures, by a similar action, not always in- 
volving a chemical solution of the materials. 

SEHABKABLS CHANGS IK THE COMPOSITION OF THE COOHITtT- 
ATE WATER SUPPLIED TO THE CITY OF BOSTON. 

Br. A. A. Hayes, at a late meeting of the American Academy, read a 
paper on the subject of the chemical changes which have taken place in 
the composition of this water. 

Prior to the 1st of November, his weekly testings of this water showed 
that the ordinary products of humic decomposition did not appear, while 
crenic acid and crenates became very abundant, at one time exceeding 
nineUen times the weight of the minimum quantity. An earthy odor ac- 
companied the change, and this was soon replaced by an odor resembling 
that of fish, or fish oil. Analysis showed the presence of an oiddized oil, 
while the odor could be condensed from the vapor of the water and ex- 
hibited apart. This condensed in water would putrefy in the lapse of a 
few days, and the water itself enclosed would rapidly undergo fermentative 
changes, the oil remaining. 

Bepetitions of the experiments on the water soon proved that even coarse 
.filters of doth would remove matter from the water, which was evidently 
the source of the peculiar fish-like odor, often confounded with the taste. 
The more accurate separations were made by means of displaeersi filled 
with powder of animal charcoal recently calcined. All the water entering 
the charcoal was previously strained, and the charcoal, without removal, 
was lightly washed with alcohol, and the latter displaced by ether, when a 
solution of yellowish ot brownish fatty matter was obtained. This had 
the odor of fish oil, but was in the state of a mixture of oily acids, united 
to a base, either lime or ammonia, often a true adipoeere. Acids elimi- 
nated a fluid oil, of about the same sp. gr. as lard oil, readily soluble in 
carbonate of soda solution, forming soap ; alcohol dissolved it freely also. 

The water was meantime changing the composition of its organic mat- 
ter,, the usual apocrenates becoming less rare and the quantity of organic 
matter diminishing. Oxygen gas also appeared in far larger quantity, 
but the odor and oil still continued to infect the water. 

Late in December it was found that an enormous inerease of animal- 
cules took place, the cydops and daphnia predominating, although the 
temperature of the water was below 40^ F. When arrested by a coarse 
filter, these Crustacea appeared to the naked eye of different colors, and 

16 
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were 80 diitended as to bore a gelatinous fonn, like broken-down tissues 
of fish. Water fireed from these had no odor, while the mass on the filter 
not only bad a strong flsh-bke odor, but would impart it to other water. 
ThA oil could be abundantly obtained from this deposit, and repeated trials 
showed that this toaa the tourcs of the odor and taste of the water, 

Br. Hayes haying carried to Dr. John Bacon his results and specimens 
for microscopical examination, Dr. Bacon immediately pointed out the 
two species cydops and daphnia, whose bodies seemed to be filled with oiL 
He then removed under the microscope the oil which had the physical 
characters of that obtained from the filter mass. The color of the (h1 in 
the different individuals yaried from red to a pale yeUow, Other ex- 
periments confirmed the observafions made by means of the microsoc^, 
and proved that there was no other source of the odor and oil existing 
in the water. Dr. Bacon has thus proved that these Crustacea, before 
known as carnivorous, are truly, under present circumstances, oil producers, 
doubtless simply assimilating the food they select. The general result of * 
both chemical and microscopical examinations is, that the odor, taste, and 
oil of the water are due exclusively to the live, dead and decomposing 
animalcules of the two species named. 

Dr. Hayes suggested the simple and practical plan of restoring the wa- 
ter to its natural state, by the introduction of sever&I varieties of fresh- 
water fish into the lake and receiving basin at Brookline, and the enacting 
of statutes to prevent them from being caught. 

The natural balance between the orders of beings found in the water 
being thus established, there is no reason for supposing that a similar 
change would again occur, 

NOTICE OF THE " FOUNTAIN OF BLOOD " IN HONDURAS. 

T)^e following letter from R G. Squier, addressed to B. Silliman, Jr., 
refers to a remarkable phenomenon in Oeiftral America, the details of 
which are sufficiently given in the letter of Mr. Squier. The bottle of 
colored liquid which was placed by this gentieman in our hands has suf- 
fered the same fiftte as its predecessors, and its contents were so far changed 
by decomposition as to preclude all attempts at an accurate examination. 
The color of the fluid was dark brown, exhaling an offensive odor, and 
having a sediment somewhat copious, in which the microscope -detected no 
distinct forms of organization, although filaments of organic matter were 
abundant. The most probable conjecture as to the origin of this fluid 
appears to be that which refers its color to the presence of some highly- 
colored species of infusoria. A microscopic examination on the spot, or a 
portion of the material in alcohol, would easily settie this question. Mean- 
while the following facts will be read with interest : — 

My dear Sir : — I send you herewith a bottie of a remarkable liquid, 
obtained from what is called « Mina o* Fuente de Sattgre" Mine, or 
Fountain of Blood, in Central America. The locality is a small cavern. 
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near the little town of Yirtud, department of Gradas, State of Honduras, 
on the western or Pacific slope of the Cordilleras. It has long been 
known, not only in its immediate vicinity, but in connection with yarious 
superstitious hypotheses, throughout all Central America. Mention is 
made of it in publications dating more than a. hundred years. The 
following extracts from the ** Gaceta de Honduras " of the 20th of 
February, 1853, will served give the essential facts concerning it, so far 
as they are known : — 

«« Fuente de Saugre, — A little to the south of the town of Virtud is a 
small cavern, which is visited during the day by buzzards and pabalinea, 
and at night by a large number of bats, (vampires,) for the purpose of 
feeding on a kind of liquid which exudes from the rocks, and which has 
the color, smell, and taste of blood. A rivulet flows near this grot, which 
is constantly reddened by a small flow of the liquid. A person approach- 
ing the grot observes a disagreeable odor ; and when it is reached he sees 
several pools of blood, in a state of coagulation. Dogs eat it eagerly. 
The late Don Rafael Osejo undertook to send some bottles of this liquid 
to London for analysb ; but it corrupted within twenty-four hours, burst- 
ing the bottles." 

At my request, a gentleman of an observing turn, living not many 
leagues from Yirtud, sent me two bottles of this liquid, largely dUuted 
with vrater, to avoid the catastrophe which happened M. Osejo, and to all 
others who had attempted to carry any portion of the supposed blood out 
' of the country. One of these bottles, as I have already said, I send you 
for examinatioir. — Silliman^s Jottmal, November, 1854. 

EXPERIMENTS ON THE SPINAL MARROW. 

At a recent meeting of the French Academy, Dr. Schiff read a paper 
and performed some interesting experiments on the transmission of sensi- 
tive impressions in the spinal marrow. In men and the superior orders of 
animals, the brain sends into the interior of the vertebral column a nervous 
prolongation, vulgarly called the spinal marrow — an organ whose impor- 
- tance is evidently exhibited by the careful armor of bones which protects 
it, and by the grave disorders superinduced by every injury received, mili- 
tating against the integrity of its functions. Anatomy divides the spinal 
marrow into several distinct parts — a double and a symmetrical organ, 
whose right and left moieties are separated by a limit traced by Nature, a 
sort of furrow, (there are two, one anterior, and the other posterior,) which 
the anatomical student has but to follow with his scalpel to divide the spi- 
nal marrow into two equal parts. Each of these i>arts is divided into 
three cords, so that there are in all six medullar ribbons — two anterior, 
two posterior, and two lateral. Nor are these all : when the marrow is 
transversely cut, the student may observe that the right and left moieties are 
held together by a connecting substance, which is called the central gray 
eommUsare, from its being lete white than the rest Here anatomy en/ls, 
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•nd hen phyndogy takes up tbetfaraie* andcndeaTon to add new li^rt to 
the object It may not be so suie as anatomy ; it is a progressing, a new 
■denoe ; bat bow gieat interest is not felt in its least dioooYeries, as it tries 
to expbdn the operations of the organs, or at the least to exhilHt the uae of 
their difEerent parts I 

One of the most important facts discorered by the experiments of vivi* 
section is the nnqnestionalde difference existing between two sorts of ner- 
Tous ftbres, these being exclusiyely affected to sensation, and those to mo- 
tion. The reader will remark, the word Jlbret and not nerve^ is used ; for, 
by a Tery remarkable singnlarity of organization, most of the nerves which 
are ramified in the different parts of the body are mixed neryes ; i. e., 
groups of two sorto of fibres so confounded together they cannot be sepa- 
rated ; it is only in a very limited portion of their route the fibres of the 
same species are assembled together. Take at will in the body of a man 
any nenre large enough to be followed easily towards its origin ; the stu- 
dent will be led to the spinal marrow, their common origin, and he will 
recognize that the nenre is implanted in it by two roots (and not yery lucfge) 
placed behind each other. Of these two roots, the anterior is formed of 
fibres used to excite motion ; in the posterior root, on the contrary, aU the 
fibres are exduslTely destined to sensation. Pinch the former in a living 
animal, thero will be conyukiye moyements; irritate the second, and the 
animal showa by his cries the pain he suffers ; but if the student tries this 
experiment some centimeters only finther from the coi^unction of the two 
roots, both of these effects will be produced together, for he wiU be at the 
same time opoBldjig on both species of fibres. 

This admirable discoyery of Sir Charles Bell has engaged physiologists 
to endeay or to ascertain whether the marrow itself is not formed of motlye 
and sensitiTe parts. Their conclusions dash. It appears, indeed, the mo- 
tiye power belongs to the anterior cords, and sensibility to the posterior 
cords ; but these characteristics are not so distinctly defined as in the pair 
of neryes which emanate from the same cords ; for the two opfwrnte 
regions of the marrow aro far from being anatomically isolated, (as the two 
species of roots are ;) besides, the whole organ is subject to reflex actions, 
which, while they do not equal those of the brain, make the marrow some- 
thing more than a nerye, and exhibit an intimate union between the parta ; 
lastly, there exists in the centre of the marrow a gra3rish subatanee^ 
whose functions had not heretofore been defined, and which might lead to 
difficulties in the experiments which could not readily be imderstood. This 
is the leading object of M. Sc^iff's memoir. After becoming persuaded 
that the posterior cord, raised and detached firom the rest of the marrow 
for a certain distance, felt and transmitted sensitiye impressions, he made 
on the grayish substance a series of experiments, which demonstrate that* 
like the whitish susbtance, it transmits the impression of pain : but when ho 
irritated the substance itself, he ascertained that it remained completely 
insensible. 

This was the most condusiye experiment he exhibited before the Academy 
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oi Scienoes. On the table of Tirisection there waa a rabbit, on which 
he had made the ablation of the posterior cords of the marrow for a cer- 
tain distance ; below the rection the marrow remained intact, and it was 
BO sensible the animal (»ied when any thing was placed in the least contact ; 
it was evident the impression passed by means of the gray substance which 
had been reserved ; and yet this grayish substance might be pricked, cut, 
cautericed or galvanized, without exciting the least sensation*; consequently 
M. SchifT affirms, as demonstrated, that the gray substance, insensible in 
itself, may nevertheless serve as a conductor to impressions brought by the 
posterior cords. 

HOW TO MAKE SEA-WATER. 

Our readers are already aware that the curious family of sea-weeds has 
been successfully introduced to cultivation, and not, in public gardens 
merely, but likewise as domestic pets, that may in time displace the long- 
cherished geranium and fuchsia on the mechanic's window-sill. At 
present, however, this kind of gardening is chiefly occupying the atten- 
tion of natural history students, who find in the Marine Vivarium an ex- 
cellent means of observing the development and habits of a class of 
organiaed beings, both v^etable and animal, which, as living objects, 
have hitherto eluded their direct researches. The recent appointment of 
one of the most dtstingnished of living zoologists to occupy the chair 
of Natural History in the Edinburgh University has, during t e past 
summer, had a wonderful effect in arousing the enthusiasm of Scottish 
naturalists, and of spreading a taste for such pursiiits in quarters where it 
was unknown before. The beautiful zoophytes, crabs, moUusks, and 
« sei^flowers," collected in the pxofesspr's dredging*trip8, have put Viva- 
ria greatly into requisition ; so much so, that they are becoming by no 
means xmusual dniwing-room ornaments in Edinburgh and other parts of 
Scotland ; while in England, the tasto for them — emanating from the Be- 
gent's Park Zo: logical Garden — has advanced with even greater rapidity. 

Those naturalists who have the good fortune to reside by the sea-shOre 
ore able to give their ocean-treasures a daily supply of fresh sea- water, 
and &US prexerve them in unimpared health. Not so with the unfortu- 
nate inland resident, who, despite the best of management, and the nicest 
<4 balance of power" between the proportions of animal and vegetable 
life in his little world, oocaadonally finds the briny element to lose its 
sweetnesas, and thus lead to the sacrifice of his long-cherished treasures. 
To the poet, ** a thing of beauty is a joy forever ; " but not to the naturalist. 
«< Necessity, however, is the mother of invention ; " and Mr. Oosse, as her 
instrument in the present instance, has pointed out how the inland naturalist 
may dispense with the ocean, and manufacture sea- water for himself. 

But the natundiat and marine-gardener will not be allowed to enjoy a 
monopoly of this invention. Sea- water has other uses than the nurture 
of parlor pets in a glass yase i ** and uses more important, too»" we tuacj 
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whiBpered by some gouty gentleman, who, throwing physic to the dogs, 
has given his faith to sea-bathing. Such considerations induce us to 
bring some of Mr. Gosse's details before the notice of our readers. The 
inconyenience, delay, and expense attendant upon the procuring of sea- 
water from the coast or from the ocean, Mr. Gosse long ago felt to be a 
great difficulty in the way of a general adoption of the Marine Aquarium. 
** Even in London," says he, " it is an awkward and precarious matter ; 
how much more in inland towns and country places, where it must al- 
ways prove not only a hinderance, but, to the many, an insuperable objec- 
tion. The thought had occurred to me, that, as the constituents of sea- 
water are known, it might be practicable to manufacture it, since all that 
seemed necessary was to bring together the salts in proper proportion, and 
add pure water till the solution was of the proper specific gravity. Several 
scientific friends, to whom I mentioned my thoughts, expressed their 
doubts of the possibility of the manufacture, and one or two went so far 
as to say that it had been tried, but that it had been found not to answer ; 
but though it looked like sea- water, tasted, smelt like the right thing, yet 
it would not support animal life. Still, I could not help saying, with the 
lawyers, * If not, why not ? ' " 

.Mr. Gosse took Schweitzer's analysis of sea- water for his guide. In 
one thousand grains of sea- water taken off Brighton, it gave : Water, 
964.744 ; chloride of sodium, 27.059 ; chloride of magnesium, 3.666 ; 
chloride of potassium, 0.765 ; bromide of magnesium, 0.029 ; sulphate of 
magnesia, 2.295; sulphate of lime, 1.407; carbonate of lime, 0.033. 
Total, 999.998. 

. The bromide of magnesium and the carbonate of lime he neglected, 
from the minuteness of their quantities — the former is not found in the 
water of the Mediterranean — and the sulphate of lime he likewise ven- 
tured to omit, on account of its extreme insolubility and the smallness of 
the quantity contained in the Mediterranean water. The component 
parts were thus reduced to four, which he used in the fdllowing quantities : 
Common table salt, 3i| ounces ; Epsom salts, ^ ounce ; chloride of mag- 
nesium, 200 grains troy ; chloride of potassium, 40 grains troy. To these 
four quarts of water were added. The cost was about 5^. per gallon ; 
but if iarge quantities were made, it would be reduced to a maximum of ' 
5d. per gallon. 

His manufactiure took place on t£e 21st of April. On the following 
day he poured off about half the quantity (filtering it through a sponge 
in a glass funnel) into a confectioner's show-glass, covering the bottom 
with small shore-pebbles, well washed in fresh water, and one or two 
fragments of stone, with fronds of green sea- weed ( Ulva loHaaima) grow- 
ing thereon. ** 1 would not at once venture upon the admission of ani- 
mals," says he, « as I wished the water to be first somewhat impregnated 
with the scattered spores of the ulva; and I thought that, if any subtile 
elements were thrown off from- growing vegetables, the water should have 
the advantage of it before the entrance of animal life. ThiS| too^ is the 
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order of Nature ; plants first, then animals. A coating of the green spores 
was soon deposited on the sides of the glass, and hubbies of oxygen were 
copiously thrown off every day under the excitement of the sun's light. 
After a week, therefore, I ventured to put in animals,'' consisting of spe- 
cies of Actiniaf Botoerbankia, Cellularia, BalanuSf Serpula, &c, along with 
some red sea- weeds. The whole throve and flourished from day to day, 
manifesting the highest health and vigor, which induced the addition of 
extra specimens to the Vivarium. 

After the lapse of a sufficient time, to test thoroughly the adaptability 
of the manufacttired water to the exigencies of its inhabitants, Mr. Gosse 
thus reports : ** Six weeks have now elapsed since the introduction of the 
animals. I have just carefully searched over the jar as well as I could do 
it vdthout disturbing the contents. I find every one of the species and 
Bpecimens in high health, with the exception of some of the Polyzoa — 
namely, Crisea aculeata, CeUepora pumicosa, and PecUceUina Belgica. 
These I cannot find, and I therefore conclude that they have died out ; 
though, if I chose to disturb the stones and weeds, 1 might possibly de- 
tect them. These trifling defalcations do in no wise interfere with the 
conclusion that the experiment of manufacturing sea-water for the aqua- 
rium has been perfectly successful." — Chamhera^a Edinburgh Journal, 

EXAMINATION OF SOME DEEP SOUNDINGS FROM THE ATLANTIC 

OCEAN. BY PROF. J. W. BAILEF, 

In an account of a microscopical examination of soundings made by the 
TJ. S. Coast survey jiear the Atlantic coast of the United States,* I made 
known that the soundings along the coast, from the depth of 51 fathoms 
S. E. of Montauk Point to 90 fathoms S. E. of Cape Henlopen, were : — 

1080 fathoms, latitude, 42^ 04' north. 
1360 " « 44° 41' " 

1680 " ** 49° 66' 30" 

1800 " " 47° 38' " 

2000 " " 64° 17' " 

As these soundings are believed to be the deepest ever submitted to mi- 
croscopic ^Eamination, and were obtained at localities far remote from 
those previously noticed, they were studied very carefully, and the follow- 
ing are the facts ascertained : — 

1. None of these soundings contain a particle of gravel, sand, or other 
recognizable unorganized mineral matter. 

2.- They all agree in being almost entirely made up of the calcareous 
shells of minute or microscopic Foraminiferae, (^Poltfthalamia, Ehr.,) among 
which the species of Globigerina greatly predominate in all of the speci- 
mens; while Orbulina univertaf D'Orb., is in immense numbers in some of 
the soundings, and particularly abundant in that from 1800 fathoms. 

* See Smithsonian Contribations to Knowledge, vol. 11. art. 8. 
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3. Th«y aU oonfain a few species of non-ponsitic or pelagic Biatoms, 
among which were deposits chiefly made up of yast amounts of Fcmiminife- 
rous shells, riTalUngiu abundance thedeposits of analogous fossil species which 
I had pcored to compose immense beds under the city of Charleston, S. C. 
None of the species found in the soundings agree with those Ibund in the 
tertiary deposits of Maryland and Virginia. M. Pourtales states that the 
greatest depth from which specimens have been brought up in the off- shore 
soundings of the U. S. Coast survey, and examined, is 267 fethoms, and 
there the Globigerina are still liring in immense numbers. The region of 
the Globigerina extends to a depth not known. 

From the deep sea-soundings made by the U. S. brig Dolfdiin, under 
the directions of Lieut Maury, in longitudes 09^, 13^, 22°, 249 and 29^, 
west, important results were gathered. In these the Coseinoditeua Uneatutt 
C, ecoeniriau, and C, radiattu were most abundant. 

4. They all contain a few silicious skeletons of PolyeiHinea^ 

5. They all contain spicules of sponges and a few specimens of Dun-- 
tyoeha ;^bvla. 

6. The aboye-mentioned organic bodies constitute almost the entire 
mass of the soundings, being mingled only with a fine calcareous mud, de- 
rived from the disintegration of the shells. 

7. These soundings contain no species of Foraminifera belonging to the 
group of AgcOhUteguM^ a group which appears to be confined to shallow 
waters, and which the fossil state first appears in the tertiary, where it 
abounds. 

8. These soun^ngs agree with the deep sea* soundings off the coast of 
the U. S. in the presence and predominance of species of the genus Globi^ 
gerinaf and in the presence of the cosmopolite species OrbuHna vniverai, 
but they contain no traces of the Marginulina Bacheii and other species 
characteristic of the soundings of the Western Atlantic. 

9. Examined by chromatic polarized light, the foraminiferous shells in 
these soundings showed beautiful colored crossings in their cells, and the 
mud accompanying them also became colored, showing that it is not an 
amorphous chemical precipitate. It in fact can be traced through frag- 
ments of various sizes to the perfect shells of the Foraminiferse. 

10. In the vast amount of pelagic Foraminiferse, and in the entire ab- 
sence of sand, these soundings strikingly resemble the chalk of England, as 
well as the calcareous marls of the Upper Missouri, and this would seem to 
indicate that these also were deep sea deposits. The cretaceous deposits of 
New Jersey present no resemblance to these soundings, and are doubtless 
I ittoral, as stated by Professor H. D. Rogers, (Proc. Bost. Soc. Nat. Hist. 

1863, p. 297.) 

11. The examination of a sounding 175 fathoms in depth, made in 
latitude 42° 63' 30" N., longitude 60° 05' 45" W., (near Bank of New- 
foundland,) by Lt. Berryman, gave results singularly different from those 
above stated. It proved to be made up of quartzose sand, with a few par- 
ticles of hornblende, and not a trace of any organic form could be detected 
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ijK it. This exoeptional resiilt is important, as it proves that the distribu- 
tion of the organic forms depends on something besides the depth of the water. 

12. Connecting the results above mentioned with those famished by 
the soundings made in the western portions of the Atlantic, it appears 
that, with the one exception above mentioned, the bottomiof the North At- 
lantic Ocean, so far as examined, from the depth of about 60 fathoms to that 
of more than two miles, (2,000 fathoms,) is literally nothing but a mass of 
microscopic shells. 

13. The examination of a large number of specimens of ocean water, 
taken at different depths by lit. Berryman at situations in close proximity 
to the places where the soundings were made, shows that even in fhe sum- 
mer months, when animal life is most abundant, neither the surface water, 
nor that of any depth collected, contained a trace of any Aar<2-shelled ani- 
malcules. The anunals present, some of which are even now alive in the 
bottles, are all Poraminiferse and Diatoms, would have left their hard 
sheUs if they had been present. 

As the species whose shells now compose the bottom of the Atlantio 
Ocean have not been found living in the siirface waters, nor in shallow 
water along the shore, the question arises, Do they live on the bottom at 
the immense depths where they are found, or are they borne by submarine 
currents from their real habitat } Has the Gulf Stream any connection by 
means of its temperature or its current with their distribution ? The de- 
termination of these and other important questions connected with this 
subject requires many additional observations to be made. It is hoped 
that the results already obtained will induce scientific commanders and > 
travellers to spare no pains in collecting deep sea-soundings. If such ma- 
terials are sent either to Lt. Maury, TJ. S. Observatory, or to myself at 
West Point, N. Y.» they will be thankfully received and carefully 
studied. — SiU, Jour, 

THE " SILLER WHALE." 

At the Washington meeting of the American Association, Lt Maury 
stated that Capt. Koyes, a New England whaleman, a while since en- 
tered Behring's Straits on his cruise. Returning home, the captain wrote 
him a letter describing the whales which he was acquainted with. There 
were sixteen kinds that he named, and one of them a strange fish, which 
the lieutenant did not find named in any of the books. The captain called 
him the ** killer whale," and described him as thirty feet long, yielding 
about five barrels of oil, having sharp, strong teeth, and on the middle of 
the back a fin, very stout, and about four feet long. The « killer" is an 
exceedingly pugnacious fellow. He attacks the right whale, seizing him 
by the throat, biting till the blood spouts, or tiU another « killer " comes 
by and eats out the tongue of the tortured fish, which is an oily mass, 
weighing three or four tons. The captain sent a drawing of the ** killer," 
which was exhibited. The captain, moreover, said that when he was 

16* 
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■eeond officer of the bark Gem, of Sag Harbor, Captain Ludlow, of that 
ahip, captured a « killer/' and carried home his jaw. Captain Daniel 
McKensie, too, wrote him that he had seen thousands of ** killera," bnt 
never saw one taken. He sent on drawings to the lieutenant, sketched 
from memory, which strikingly corresponded with that of Captain Boyes. 
It was customary, he said, for a shoal of « killers " to attack a right whale, 
alwrnys plunging for the throat Then others would snatch at his lips, 
tongue, and other parts about the mouth, the poor fish lying paralyzed 
with fear meanwhile, until they, fasteping upon it, would sink it. Now, 
the ** killer " can stay much longer under wjatet than a right whale — long 
enough, indeed, to drown the whale. 

A fnend told him that he once pulled up to a whale so attacked and 
lanced it The « killers" thrashed about in the greatest fury— even 
attacked the boats, and more than once, seizing ^e fish, carried it under 
water. The «< killer" attacks all kinds of whales, though most often the 
right whale ; he scours the ocean from pole to pole, is in every sea, and all 
old whaldmen have met him. 

At a subsequent day a paper was read by Dr. Hamel, of St Peters- 
burg, describing the « killer," from the journal of a voyage to Russia, 
made by John Tradescant, in 1618. The account agreed almost exactly 
with that of Lieuteiumt Maury. 

The animal was said to be four or five feet long, with a stout dorsal fin, 
and the torment of all whales. These latter animals, he remarked, never 
floated ashore without their tongues having been eaten out and their lips ' 
torn off. These ** killers," said Tradescant, make good oil, but yield no 
whalebone. 

ON THE VENOM OF SERPENTS, 

There is much in the history and habits of the reptile 'tribes, however 
repulsive they may be in appearance, that is very interesting. During a 
sojourn of two or three months in the interior of Arkansas, which ap- 
pears to me to be the paradise of reptiles, I paid some attention to that 
branch of natural history called ophiology. I found four distinct varieties 
of rattlesnakes, (erotaliui) of which the Crotalus Horridus and Crotalus 
Kirtlandii are by far the most numerous. The fcnmer is the largest ser- 
pent in North America. The family of moccason snakes (Colluber) is 
also quite numerous, there being not less than ten varieties, most of which 
are quite as venomous as the rattlesnake. By dissecting great numbers of 
di£Eerent species, I learned that the anatomical structure of the poisoning 
apparatus is similar in all the different varieties of venomous serpents. It 
consists of a strong framework of bone, with its appropriate muscles in 
the upper part of the head, resembling, and being in fact, a j>air of jaws, 
but externally to the jaws proper, and much stronger. To these is at- 
tached, by a ginglymoid articulation, one or more movable fangs on each 
side, just at the verge of the mouth, capable of being erected at pleasure. 
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Theee fangs are very hard, sharp, and crocked, Hke the claws of a oat, 
aad hooked backward with a hollow from the base to near the point. I 
have occasionally seen a thin slit of bone divide this hollow, making two. 
At their base is found a small sac, containing two or three drops of venom, 
which resembles thin honey. The sac is so connected with the cavity of 
the fang during its erection that a slight upward pressure forces the venom 
into the fang at its base, and it makes its exit at a small slit or opening 
sear Ihe point with connderable force ; thus it is carried to the bottom of 
any wound made by the fang. Unless the fangs are erected for battle, 
they lie concealed in the upper part of the mouth, sunk between the ex- 
ternal and internal jaw bones, somewhat like a penknife blade shot up 
in its handle, where they are covered by a fold of membrane, which en- 
closes them like a sheath ; this is the vagina derUia, There can be no 
doubt that these fangs are frequently broken off or shed, as the head grows 
broader, to make room for new ones nearer the verge of the mouth ; for, 
within the vagina dentis of a very large crotalus horridus, I found no less 
than five fangs on each side— in all stages of formation — the smallest in a 
half?pulpy or cartilaginous state, the next something harder, the third 
still, more perfect, and so on to the main, well-set, p^ect fang. Each of 
these teeth had a well-defined cavity like the main one. Three fangs on 
each side were frequently found in copperheads, vipers, and others. 

The process of robbing serpents of their venom is easily accomplished 
by the aid of chloroform, a few drops of which stupefies them. If, while 
they are imder its influence, they are carefully seized by the neck, and 
the vagina dentis held out of the way by an assistant with a pair of 
forceps, and the fang be erected and gently pressed upwards, the venom 
will be seen issuing from the fang and dropping from its point. It may 
then be absorb^ by a bit of sponge, or caught in a vial, or on the 
point of a lancet. After robbing several serpents in this manner, they 
were found, after two days, to be as highly charged as ever with venom of 
equal intensity with that first taken. 

During the process of robbing several species of serpents, I inoculated 
several small but vigorous and perfectly healthy vegetables with the point 
of a lancet well charged with venom. The next day they were withered 
and dead, looking as though they had been scathed with lightning. In 
attempting to preserve a few drops of venom, for future experiments, in a 
small vial with two or three parts of alcohol, it was found in a short time 
to have lost its venomous properties. But after mixing the venom with 
aqua ammonia, or spirits of turpentine, or oil of peppermint, or of cinna- 
mon, or of cloves, or with nitric or sulphuric acid, it still seemed to act with 
undiminished energy. It is best preserved, however, for future use, by 
trituration with refined sugar or sugar of milk. 

A very fine large cotton-mouth snake, being captured by putting a 
shoestring around him, became excessively ferocious, striking at even the 
crack of a small riding whip. Finding himself a prisoner without hope 
of escape, he turned his deadly weapons on his own body^ striking re- 
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peatedly hit well-charged fangs deeply into his flesh. Notwithstanding 
this, he was pat in a small basket and carried forward. In one hour 
after he was found dead, and no amount of irritation could excite the 
least indication of life. Four hours after, while remoTing the skin for 
preservation, the blood oozed slowly from the vessels in a dissolved state. 
No violence was done to his snakeship except what he did himself. 

Another moocason, shot by a pistol about two inches back of the head, 
and skinned immediately, gave decided evidence of vitality, four hours 
after being flayed, by writhing the body whenever it was irritated by a 
scalpel. 

A large rattlesnake, beheaded instantly with a hoe, would, an hour and 
a half after, strike at any thing that pinched its tail. Of several persons 
who were testing their firmness of nerve by trying to hold the hand 
steady while the serpent struck at it, not one coidd be found whose hand 
would not recoil in spite of his resolution ; and one man, a great bully, 
by the by, was struck on thenaked throat with considerable force by the 
headless trunk of the serpent, and staggered back, fainted and fell, from 
terror. Mr. Stewart, of Mississippi, tells me he once witnessed a similar 
scene. An old hunter shot a rattlesnake's head off, and, after reloading 
his gun and standing some time, he stooped to pull off the rattles, and the 
bloody but headless trunk of the snake struck him in the temple, and he 
fainted and fell dovni with terror. 

Seven venomous serpents, belonging to five different species, were made 
to fraternize and dwell amicably in one den. A beautiful pair of long- 
bodied, speckled snakes, known as king-snakes, found to be fangless, and 
consequently without venom, were duly installed as members of the family. 
Some uneasiness was perceivable among the older members ; but no 
attempt was made to destroy the intruders, though they might have been 
killed instanter. The next morning four of the venomous serpents were 
found to have been destroyed by the king-snakes, and one was still within 
their coil, and the two remaining ones would make no effort at self- 
defence. A large rattlesnake seemed stupid and indifferent to his fate. 
He could not be made to threaten or give warning even with his rattles. 
The smallest king-shake was afterwards inoculated with the poison of one 
of the serpents he had destroyed, and died immediately after — thus 
evincing that they must have exercised some power besides physical force 
to overcome their fellow-creatures. 

In short, the results of a great number of experiments performed with 
the venom of a great variety of serpents seem to lead to the following 
conclusions : — 

1. That the venom of all serpents acts as a poison in a similar manner. 

2. That ihe venom of some varieties is far more active than that of others. 

3. That a variety of the coUuber, known as the cotton-mouth, is the 
most venomous serpent in Arkansas. 

4. That the venom of serpents destroys all forms of organized life, 
vegetable as well as animal. 
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5u That alcohol, if brought m contact with the yenom, is, to a certain 
extent, an antidote. 

6. That serpents do possess the power of fascinating small animals, and 
that this power is identical with mesmerism. 

7. That the blood of small animals, destroyed by the venom of ser- 
pents, bears a close resemblance to that of animals destroyed by light- 
ning or hydrocyanic add ; it loses its power of coagulation, and cannot be 
long kept from putrefSEU^tion. — Dr. J. Gilman, St, Louis Med. and Surg, 
Jour, 

ON THE OCCURRENCE OP DEATH AT DIFFERENT DAILY PERIODS. 

The hours most fatal to life are thus determined by a writer in the Zo»- 
don Quarterly Bmfiew, from the exanunation of the facts in 2,880 cases : — 

If the deaths of the 2,880 persons had occurred indifferently at any hour 
during the 24 hours, 120, it might be supposed, would have occurred at 

each hour. But this was by no means the case. There were two hours 
in which the proportion was remarkably below this, two minima in fact — 
namely, from midnight to 1 o'clock, whenthe deaths were 83 per cent, below 
the ayerage, and firom noon to 1 o'clock, when they were 20| per cent, be- 
low. From 3 to 6 o'clock A* M. indusiye, and from 3 to 7 o'clock P.M., 
there is a gradual increase, in the former of 23j^ per cent, aboye the ayerage, 
in the latter of 5h per cent. The maximum of death is from 5 to 6 o'clock 
A. M., when it is 40 per cent, above the average ; the next, during the hour 
before midnight, when it is 24 percent, in excess ; a third hour of excess is 
that from 3 to 10 o'clock in the morning, being 18^ per cent above. Prom 
10 A. M. to 3 P. M. the deaths are less numerous, being 16i per cent, 
below the average, the hoiir before noon being the most fatal. Prom 3 
o'clock P. M. the deaths rise to dfk per cent, above the average, and then fall 
from that hour to 11 P. M., averaging 6^ per cent, bdow the mean. 
During the hours from 9 to 11 o'clock in the evening, there is a minimum 
of 6i per cent below the average. Thus the least mortality is during the 
mid-day hours — namely, from 10 to 3 o'clock ; the greatest during early 
morning hours, from 3 to 6 o'clock. About one-third of the total deaths 
were children under five years of age, and they show their influence of the 
latter more strikingly. At all hours, from 10 o'clock in the morning until 
midnight, the deaths are at or below the mean ; the hours from 4 to d P. 
M. and from 9 to 10 P. M. being minima^ but the hour after midnight 
being the lowest maximum : at all the hours from 2 to 10 A. M. the deaths 
are above the mean, attaining their maximum at from 5 to 6 o'clock A. M.y 
when it is 45^ per cent above. 
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NSW PLANETS DISCOV^EED DITRING THE YEAR 1854. 

The number of planetary bodies belonging to the Solar System has been 
increased during the year 1864 by the disoovery of six new asteroids. 

The 27th asteroidal planet, discovered by Mr. Hind, of London, on the 
evening of November 8, 1853, has received tlie name of Euteipe. Th« 
2dth asteroidal planet was discovered on the evening of the 1st of Mardb, 
1854, by Mr. Luther, director of the Observatory at Bilk, Germany. This 
planet has received from Mr. Encke the name of Bellona, and resembleB 
a star of the 10th magnitude. 

The 29 th asteroid was discovond on the morning of the 2d of March^ 
1854, at the Regent's Park Observatory, in London, by Mr. Albert Marsh. 
It also has the appearance of a star of the 10th magnitude, and has received 
the name of Amphitrite. This j4anet was discovered independently by 
M. Chacomac, assistant observer at the Observatory of Paris. He also, on 
the 4th of Pebruary, at Marseilles, noted a star o£ the 10th magnitude, 
which is BOW wanting in that place, and which is shown to have been the 
body first recognized as a planet by Mr. Marsh. 

The dOth asteroid was discovered on the 22d of July, by Mr. Hind, at 
Mr. Bishop's Observatory, Regent's Park, London. It has the appear- 
ance of a star of the 9th-10th magnitude, and has received the name of 
Urania. 

On tlie night of the 2d of September, Mr. James Ferguson, assistant 
astronomer of the National Observatory, Washington, discovered the Slst 
asteroidal planet in the field of the telescope at the same time with the 
13th, Egeria. *< The priority of this discovery," says Lieut Maury, in his 
official report, « belongs to the National Observatory ; and this new star is 
added to the &mily of asteroids as the first representative of America 
among them, and a memorial of her zeal in the cause of astronomy. As a 
testimony of the high approbation in which the talents and the industry of 
Mr. Ferguson are held, the honor of naming this planet was left to him. 
Following the rule adopted by astronomers with regard to the asteroidsi 
he has selected the graceful name of Euphrosyne." 
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On the night of the 20th of October, two additional asteroids were dis- 
covered at the Observatory at Paris by MM. Goldschmidt and Chacomac. 
The 3 2d asteroid has received the name of Pomona. 
The 33d asteroid has received the name of Polymnia. 

COMETS DISCOVERED DURING THE YEAR 1854. 

The first comet of 1854 was discovered by M. Meuciaux, near Bama- 
zan, in France. It was visible to the naked eye on the 29th of March 
and the few succeeding days. 

The second comet of 1854 was discovered by M. Klinkerfues, at Got- 
tingen, June 4, 1854. 

The third comet of 1854 was discovered by Mr. Robert Van Arsdale, 
at Newark, N. J., on the 13th of September. It was also discovered on 
the 11th of September, by M. Klinkerfues, of Gottingen. 

ON THE SMALLER PLANETS. 

M. Leverrier has recently communicated to the French Academy a m^noir 
upon the smaller planets and their eccentric orbits and their irregularities ; 
'^herein, after stopping a moment to explain a phrase in a previous memoir, 
(which had been misunderstood,) saying that when he assigned as the 
« superior limit'' of the total mass of all the small planets which circulate 
between Mars and Jupiter a sum not exceeding one-quarter of the mass of 
this earth, he was far from indicating any, even a probable, equivalent to 
their mass, which may be inferior, very inferior, to one-fourth of the mass 
of the earth. He was like a man who wished to weigh a mass of lead, 
and had a pair of scales, but no weight except a weight of 100 pounds ; 
and the lead being less than a 100 pounds, his weight would enable 
him to ascertain this, but would not allow him to find by how much it 
was less than one hundred pounds. So M. Leverrier, when he wished to 
gauge this planetary mass in his astronomical scales (the orbit of Mais) 
with the grand axis of the curve as the scales' needle or index, he knew 
that the scales would not turn unless they were charged with a mass of 
matter equal to one-quarter of the mass of our globe ; the scales did. not 
turn, and he knew the mass of these scattered planets does not equal one- 
quarter of the mass of our globe, but how much they are less than that 
he cannot say. After stopping to make this explanation, he communi- 
cated to the Academy some new propositions which he has deduced from 
a complete examination of the secular variations of the elements of the 
orbits of this group of sfitall planets. All of these orbits are characterized 
by eccentricities and by considerable inclinations, or, in other terms, that 
each of these small stars, in its translation movement around the sun, de- 
scribes an oval and a greatly lengthened ctirve ; that the planes of these 
several orbits, far from coinciding among themselves, as if traced on the 
same plane, are greatly inclined to each oth». In the present state of 
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things these eocentridties and these inclinations are totally incompatible 
with Olbers's hypothesisi which supposed that the small planets (some of. 
which were discovered even in his day) were produced from the wreck of 
a larger star which had exploded. The forces necessary to launch the 
fragments of a given body in such different routes, whose existence we 
should be oblige to suppose, would be of such an improbable intensity 
that the most limited mathematical knowledge oould not but see its absurd- 
ity. However, as the mutual actions of the celestial bodies belonging to 
the same system give rise to perturbations which gradually deform their 
primitive orbits, M. Leverrier resolved to examine whether the present 
eccentricities and inclinations of the smaller planets might not owe their 
origin to perturbing actions, whose effects have been accumulated with 
time. He soon ascertained that in the annular zone between the orbits 
of Mars and of Jupiter there are two very distinct regions, so £ir as re- 
spects the bodies placed within them. The line of demarcation between 
these two regions is distant from the sun the double of that commonly 
kept by the earth. Beyond this distance the perturbations can permanent- 
ly increase neither the eccentricity nor the inclination of the stars there- 
in primitively established ; within this distance the conditions are changed ; 
there is neither *< stability " in the form nor in the inclinations of orbits* 
Out of the twenty-seven small planets known to us, there is not one. of 
them which invades this dangerous field ; the nearest of them all still 
keeps so respectful a distance as to assure itself an orbit analogous to that 
it now describes. M. Levenier concludes his memoir by advancing these 
propositions, which forever annihilate Olbers's hypothesis. Ist. The 
eccentricities of the orbits of the known small planets cannot receive from 
perturbations but very slight changes ; these eccentricities (great as they 
now are) have been, and always will be, great. 2d. The same truth ap- 
plied to the inclination of the orbits ; so that the degree of the inclinations 
and of the eccentricities is plainly deducible from the primitive conditions 
of the formation of the group of these smaller planets. 3d. These prop- 
ositions are true only for distances from the sun superior to 2.00, the dis- 
tance of the earth being taken as the unity ; there would be no " stability " 
for a small planet situated between Mars and a distance of 2.00. Flora 
is found at a distance of only- 2.20 from the sun, and is the nearest of the 
smaller planets ; are there any within this zone } We cannot tell, because 
they are never at the same time sufficiently near us and sufficiently dis- 
engaged from the solar light. ^ 

ON THE KINGS OF SATURN. 

Sir David Brewster in a recent publication presents the following curious 
and startling speculation respecting the rings of Saturn. He says, « Ac- 
cording to very recent observations, the ring is divided into three separate 
rings, which, accordihg to the calculations of Mr. Bond, an American 
astronomer, mwst be fluid. He is of opinion that the number of rings iff 
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contiTiually 'changing, and that their maximum number, in the normal 
condition of the mass, does not exceed twenty. According to Mr. Bond, the 
power which sustains the centre of gravity of the ring is not in the planet 
itself, but in its satellites ; and the satellites^ though constantly disturbing 
the ring, actually sustain it in the very act of perturbation. Mr. Otto 
Struve and Mr. Bond have lately studied, with the great Munich telescope, 
at the observatory of Fulkowa, the third ring of Saturn, which Mr. Lassels 
and Mr. Bond discovered to he fluid. They saw distinctly the dark interval 
between this fluid ring and the two old ones, and even measured its dimen- 
sions ; and they perceived at its inner margin an edge feebly illuminated, 
which they thought might be the commencement of a fourth ring. These 
astronomers are of opinion that the fluid ring is not of very recent forma- 
tion, and that it is not subject to rapid change ; and they have come to the 
extraordinary conclusion, that the inner border of the ring has, since the 
time of Huygens, been gradually approaching to the body of Saturn, and 
that 109 may expect sooner or latere perhaps in some dozen of years, to see 
the rings united mth the body of the planet," 

With this deluge impending, Saturn woidd scarcely be a very eligible 
residence for men, whatever it might be for dolphins. But Sir David 
saves himself by the clause of his proposition, in which he maintains that, 
if the planets and stars are not already habitable worlds, they are in a state 
of preparation for the residence of intelligent beings. 

ON THE EXISTENCE OF A LUNAE ATMOSPHERE. 

The universally accredited theory, that the moon is uninhabited be- 
cause she has no atmosphere, has received, from a recent discovery, a blow 
that will unsettle it at least. That the moon, as far as we have yet been 
able to examine her, has no atmosphere, or at least none of sufficient 
density to conform to our optical laws and the demands of any animal 
life known to us, is unquestionable. But this can be positively affirmed 
of only one side of our satellite ; for, as will be remembered, although 
she revolves upon her axis, she constantly presents but one side to the 
earth. Now, it has been discovered by calculation, and demonstrated as 
geometrical fact, that the moon's centre of form is eight miles nearer to us 
than her centre of gravity, through which, of course, her axis of revolu- 
tion must pass ; or, in other words, this side of the moon is sixteen miles 
higher than the other. If, therefore, we suppose that the moon has an 
atmosphere such as ours, it would be of such extreme rarity on the only 
side exposed to our observation, that, for optical effect and animal life, it 
might as well not exist ; for mountains upon the earth, none of which 
are over five miles above the level of the sea, have been ascended to a 
height at which life could not be supported for any length of time, and 
still mountains have stretched above the panting traveller.- What, then, 
must be the atmosphere at four times such an elevation } The conclusion 
■eems inevitable, that, although the hither side of the moon is uninhabita- 
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' ble for want of an atmosphere, the remote side may be perfectly adapted to 
animal life. It is at least certain that the mere want of an atmosphere 
perceptible to us is no longer conduaive as to the iminhabitableness of 
the planet that rules the nighL We announce this discovery on the 
authority of one of the most eminent mathematicians and astronomers in 
the world. — The above is given by the N» Y, Courier and Enquirer^ on tho 
authority (it is understood) of Pro/. Pierce^ of Harvard* 

ON TH£ OCCURRENCE OF HAIL STORMS IN THE ISLAND OF CUBA. 

At the last meeting of the American Association, M. Andres Poey, of 
'Havana, Cuba, presented a paper containing some interesting observations 
on the occurrence of hail in the West Indies, especially in Cuba, and the 
apparent increase of this phenomena during the last few years. 

Until within a comparatively recent period, the occurrence of hail in some 
of the islands was considered an extraordinary event. Humboldt, as the 
r^ult of his observations, came to the conclusion that, at Havana, hail oc- 
curred at intervals of 15 or 20 years. M. Poey, in examining the sub- 
ject, found that the records for a considerable time previous to Humboldt's 
visit to Cuba, and for some time after, confirmed the truth of his asser- 
tions ; but within the last few years hail has become ** £requent phenome- 
na.'' Thus M. Poey states that from 1828 to 1846 there was no hail at 
Havana, but from 1846 to 1850 hail occurred each year. In 1850 there 
was no hail, but the phenomena occurred in 1851, '52, '53 and '54. 

The conclusions at which M. Poey has arrived are, that for some reason 
the phenomena of hail has increased and become frequent during the last 
few years in the Island of Cuba, and that the maximum of hail does not 
occur, as might be expected, in the hottest months, but in March and 
April. 



GEOGRAPHY AND ANTIQUITIES. 



ANCIENT BABYLON. 

It may be known to many of onr readers that the French goyemment 
has employed a party of gentlemen to explore the site of ancient Babylon. 
From reports just received from them, it appears that they have ascer- 
tained, beyond reasonable doubt, that the ruins beneath a tumulus ceJled 
the Kasr are those of the marvellous palace-citadel of Semiramis and 
Nebuchadnezzar. They are in such a state of confusion and decay that it 
is impossible to form from them any idea of the extent or character of the 
edifice. They appear, however, to extend beneath the bed of the Eu- 
phrates — a circumstance accounted for by the change in the course of that 
river. In them have been found sarcophagi of clumsy execution and 
strange form, and so small that the bodies of the dead must have been 
packed up in them — the chin touching the knees, and the arms being 
pressed on the breast by the legs. These sarcophagi have every 'appear- 
ance of having been used for the lowest class of society ; but notwith- 
standing the place in which they were found, the discoverers are inclined 
to think that they are of Parthian, not Chaldean, origin. There have also 
been found numerous fragments of enamelled bricks, containing portions 
of the figures of men and animals, together with cuneiform inscriptions — 
the latter white in color, on a blue ground. According to M. Fresnel, the 
chief of the expedition, these bricks afford a strong proof that the ruins 
are those of the palace of Nebuchadnezzar, inasmuch as the ornaments on 
them appear to be sporting subjects, such as are described by Ctesias and 
Diodorus. The foundations having been dug down to in certain parts, it 
has been ascertained that they are formed of bricks about a foot , square, 
united by strong cement, and that they are in blocks, as if they had been 
sapped in all directions. In a tumulus called Amran, to the south of 
Kasr, interesting discoveries have also been made. They appear to be 
the ruins of the dependencies of the palace situated on the left bank of the 
Euphrates ; and they contain numerous sarcophagi, in which were found 
skeletons clothed in a sort of armor, and wearing crowns of gold on 
their heads. When touched, the skeletons, with the exception of some 
parts of the skulls, fell into dust ; but the iron, though rustyi and the 
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gold of the crowns, are in a fair state of preBervation. M. Fresnel thinks 
that the dead in the sarcophagi were some of the soldiers of Alexander or 
Selencus. The crowns are simple bands, with three leaves in the shape of 
lanrel on one side, and three on the other. The leaves are very neatly 
executed. Beneath the bands are leaves of gold, which it is supposed 
covered the eyes. From the quantity of iron found in some of the cof- 
fins, it appears that the bodies were entirely enveloped in it ; and in one 
there is no iron, but some earrings— a proof that it was occupied by a fe- 
male. The sarcophagi are about two and three-quarter yards in length by 
between half and three-qiuuters of a yard wide, and are entirely formed 
of bricks united by mortar. In addition to all this, a tomb, containing 
statuettes, in marble or alabaster, of Juno, Venus, and of a reclining figure 
wearing a Phrygian cap, together with some rings, earrings, and other 
articles of jewelry, has been found, as have also numerous statuettes, vases, 
vialsi articles of pottery, black stones, &c., of Greek, Persian, or Chal- 
dean workmanship. 

LIVINGSTONES BSSEARCHES IN SOUTH AFRICA. 

Dr. Livingston, the well-known English missionary, has recently ac- 
complished one of the most remarkable journeys ev» undertaken ; viz., 
that from the Cape of Good Hope, through Central Africa, to the Portu- 
guese settlement of Loanda, on the West Coast. His plan of proceeding 
difiered materially from any of his predecessors; instead of setting out 
with half a hundred attendants, horses, buUock {wagons, &c., he com- 
menced his journey, carrying with him only a sextant, gun, chronometer, 
tent, four servants, and as many days' provisions, relying on Providence 
and his gun for a supply when these were gone. After leaving the Cape 
Colony, he was obliged to travel a long way to the K. E., to avoid the 
deserts and hostile tribes in their vicinity that lay on his left ; crossing in 
this route a great many branches of the River Zambegi and others, the 
names of which I have forgotten, till he arrived at a large town ; there, as 
the chief was very hospitable, he remained a short time to recruit his health, 
having been nearly drowned and starved h^ a dozen times during the 
nine months it took him to perform this part of his journey, and his arm 
badly broken in two places by a lion. It appeared he had wandered one 
evening from his attendants, after they had pitched their tent, in quest of. 
game, when he came suddenly on a large lion crouching down ready for 
a spring at him ; without waiting a second, he fired, and must have been 
knocked down at the same moment and stunned, as he remembers nothing 
from the time he fired till he was found by his servants next moraing : 
when they came up they found the doctor insensible, and the lion lying 
dead alongside him. When he left^ the chief^ who was very desirous of 
finding a route to the westward for the transmission of his ivory, gave 
him twenty-four of his people to assist him on his journey. After leavings 
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he again travelled to the N. E., until he arrired in the parallel of Loanda. 
Now came the tug of war ; he had upwards of a thousand miles to travel 
across the unexplored countries of our charts — a tract never hftherto 
trodden by any white man, and wholly unknown even to the blacks he 
had seen as yet. However, this part of their journey proved to be the 
easiest ; and it was not till he arrived near Cassanga, on the Portuguese fron- 
tier, that he met with any molestation. The country he found to be thickly 
peculated, and the inhabitants very peaceably disposed. From their never 
having seen a white man befwe, you may fancy what an object of curiosity 
he became to them ; wherever he stopped, the people from far and near 
flocked round him with the utmost astonishment pictured on their counte- 
nances. As the doctor was very much sunburnt, his color (£d not so 
much suiprise them as his hair, which was very long ; this was the great 
object of attraction wherever he went, and highly favored did those fancy 
themselves who became the possessors of a lock of it. Every tribe he met 
with had some idea of one supreme Being and a future state of existence, 
though they all worship in addition various animals that they hold sacred. 
At every place he stopped they supplied him liberally with pievisions, and 
it was not (as I mentioned before) till he arrived near the Portuguese terri- 
tories that he met with any trouble. There the inhabitants have been in 
• the habit of kidnapping the people farther inland, to sell to the Portuguese for 
slaves; and fearing should a road be oi)ened that way it would spoil their 
traffic, they became very troublesome, and wanted the doctor to pay toll 
nearly every step he took. However, by putting on a bold front, he man- 
aged to make his way through, and arrived at Loanda safely in the begin- 
ning of June, making«t exactly two years since he left the Cape. 



CTTRIOUS ANTIQUAEIAN DISCOVERIES AT CANOSA. 

During the past year, some of the most remarkable antiquarian discov- 
eries of recent date have been revealed at Canosa, a small village of 
Southern Italy. This place is the site of one of the most celebrated ancient 
G^reek cities in Puglia, and is the only one in tlte whole kingdom which 
offers the wonderful contrast of a Greek Pompeii to our Roman PompeiL 
It is situated on a rising ground, in the centre of a plain which is surround- 
ed by a semicircle. of low hills. Between these and the modem city the 
plain encloses for many miles of circumference the old Necropolis, or city 
of the dead. At every step, on digging three or four feet* under ground* 
we meet with an old path, which conducts by a descent to a tomb com- 
posed of one or more chambers, and which is surrounded on the outside 
by other funereal apartments. Their "&cciate" are decorated with 
columns and frontispieces, and are painted with lively colors ; their gates 
are so well dosed by vertical pieces of tufa that the soil has not been 
able to penetrate them. We enter, therefore, these habitations of the dead 
BB we walk into the houses of the living. The light of the sun ahtnes in 
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upon them m it did twenty centories sinoe, and, in the Tcry middle of the 
fixBt chamber, rereals one or more skeletona fnlly dothed, with their arms 
or precious ornaments. Around them stand painted Tases, fnmitore of 
ererj form, utensils of various kinds and metals, precisely in the spots 
where their reUtiyes or dearest friends had placed them. The walls are 
adorned with elegant pictures, with friezes hearing the figures of warriors 
who combat, and with decorations of an original style hitherto unknown. 
It creates a yery natural surprise that scarcely one in a hundred of these 
tombs has been examined in past times, and that, even when this has been 
the case, objects of art in gold, glass, iyory, and vases have not been re- 
moved. It would seem as if money had been the only object of search. 
In some streets the tombs are evidently for the most part those of the 
poor ; in others they are the last habitations of people in easier circum- 
stances ; . and in some are found the mausoleums of rich and powerful 
citizens. The antique articles which are found in these various classes of 
sepulchres and people are likewise of a different and distinct character. 
Amongst the tombs, too, of those who were poor, sometimes is found a 
noble and flchly-fidomed sepulchre, an instance of which is one which 
was discovered in 1813. At present we are indebted for the encourage- 
ment of the arts to His Majesty of the Two Sicilies, for a renewal of 
excavations which have been so long suspended — and hitherto the works, 
which have been conducted with his usual ability by Cavalier Bonucd, 
have rendered an ample harvest. They were commenced at the beginning 
of this year ; and though the severity of the winter, which has covered 
Puglia with frost and snow, has thus much retarded the works, yet some 
rare sepulchres have been discovered, remarkable for their novel and 
beautiful architecture and their curious monuments. Amongst these, a 
tomb opened to the north of Canosa cannot fail to awaken the wonder of 
all Europe. It lies near the ancient gate of Canosa, at a short distance 
from the River Ganto. This tomb is composed of two subterranean cham- 
bers, formied in the hard mass of the eartli, dnd belongs to a warrior, who 
still wears his arms of bronze and of iron. Along the sides of the walls 
were found a quantity of large and small patera), tazze, and ordinary 
drinking vessels. In the midst of these stood six vases, which formed 
three equal pairs, of a size perfectly wonderful. On these are represented 
very rare and precious subjects — as the Kape of Europa, the Vengeance of 
Medea, the Liberation of Andromeda, and the Funeral Pyre of Patroclus, 
round which the body of Hector is being dragged by the car of Achilles. 
But there is one vase which by the size and the subjects of its paintings 
will form an epoch in the annals of archaeology and the arts, and by its 
historic interest, perfectly unique in monumental vases, is calculated to 
awaken the wonder of modem times. It is a vase whose paintings repre- 
sent Greece and Asia, and in the midst of them the Genius of Discord, 
who raises aloft the flaming torch. Darius is seated amidst his satraps, 
and Persia, personified, addresses to them a grave and sorrowful speech. 
Besides these there are various graceful figures of women, whose heads 
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are coTered with the Phrygian tiara, and who represent, perhaps, the 
Tarions Idngdoms of Asia offering to an eminent personage their rich 
tributes to support that bloody war. All the principal figures have their 
corresponding appellations affixed. 



MEMORIALS OF THE ANCIENT ANGLO-SAXONS. 

The most valuable collection that has ever been formed of pagan Sax- 
ondom is that of the late Bey. Bryan Faussctt, now in the possession of 
Mr. Mayer, of Liverpool. It imbodies the contents of from seven to 
eight hundred graves, and they throw a remarkable light upon the history 
of that age. At the close of the late meeting of the British Association at 
Liverpool, Mr. Mayer exliibited the Faussett Anglo-Saxon relics at a very 
crowded 8oirde given to the members of the Association ; and a descriptive 
lecture explanatory of this collection, which of late years has attracted 
great attention in England, was given by Mr. Thomas Wright. 

The Kev. Bryan Faussett, of Heppington, near Canterbury, to whom 
we owe the formation of this collection, had passed the greater part of his 
life in a district peculiarly rich in Saxon remains ; for the succession of 
chalk downs stretching out from Canterbury towards the east and south 
are remarkable for the numerous groups of Saxon barrows, or rather the 
Saxon cemeteries, which are found on their slopes and summits. His at- 
tention having been somewhat accidentally drawn to the subject, he com- 
menced their investigation, and pursued it unremittingly from the year 
1757 to 1773, during which time the articles were collected from the^differ- 
ent tombs or barrows. 

In describing the collection, Mr. Wright expressed his entire belief in the 
pagan character of the relics, and gives the following interesting description 
of their particulars and mode of arrangement in the graves : — 

" The body was usually laid on its back in the middle of the floor of the 
grave. In the MS. accoimt of his diggings, Faussett frequently mentioned 
traces of the existence of a coffin ; but, as far as my own experience goes, 
I am led to think that the use of a coffin was not common. Where the 
body was that of a man, we almost always find above the right shotdder 
the iron head of a spear ; and in general we may trace by the color of the 
earth the decayed wood of the shaft, until near the foot of the skeleton lies 
the iron-spiked ferrule which terminated it at the other end. We some- 
times also meet with one or more smaller heads of javelins, or arrows ; for 
I disagree entirely with a statement which has been made lately and ad- 
hered to, that the bow was in discredit among the Anglo-Saxons as a 
weapon. Closer to the side of the skeleton lies usually (though not al- 
ways) a long iron broad-sword, not much unlike the claymore of the 
Scottish Highlander, of which it is probably the prototype. The sheath 
and handle appear in most cases to have been made of perishable materials, 
and we seldom find more than the blade with the spike by which it was 
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fixed into the handle. The tip of the sheath, howerer, is sometimes found 
having been made of bronze or other metal, and also, at times, the handle 
of the sword, which has been found of silver. Another article, peculiarly- 
characteristic of the Saxon interments, is the knife, the length of which is 
generally about five or six inches, although at times it extends to from ten 
to eleven inches ; and then from its shape it must have been a ver j formi- 
dable weapon, independent of its utility for other purposes. It has been 
pretended that it was from the use of this instrument, called in their lan- 
guage a ieaxt that our forefathers derived their name of Seutone. Another 
weapon, the axe, is found at times in the Saxon graves, but it is of v^ry 
rare occurrence, and was probably not in general use in this island. 

<* Over the breast of the Saxon warrior is generally found the iron umbo 
or boss of his shield. Beneath the boss of the shield is usually found a 
piece of iron, which is best described by a drawing, and which, no doubt, 
was the handle by which the shield was held. Douglas, who had not ob- 
served carefully the position in which it is found, imagfined it to be put of 
a bow, and called it a bow-brace. The shield itself, as we know from the 
Anglo-Saxon writers, was of wood, generally of linden, and has, therefore, 
perished ; but we find remains of nails, studs, and other iron wodL bdomg- 
ing to it. 

« Such are the more common arms which we find,- without much vari- 
ation, in the graves of our Anglo-Saxon forefathers of the period to which 
these cemeteries belong. The miaeeUaneens articles are bo varied that I 
can only enumerate th^n rapidly. Of personal ornaments, the Siat that 
attract our attention are the fibuhe, or brooches, and the buckles. The 
latter are usually of bronze gilt, and are often very elaborately ornamented. 
From the position in which they are found, it is evident tiiat they formed, 
moigt generally, the fasteating of the gitdle. They are sometimes very mas- 
sive, the larger ones apparently belonging to the male, and tiie smaller ones 
to the female, costume. 

** Many of the fibulee which are found upon male skeletons, as well as 
females, are extremely rich and beautiful. In the Kentish, tumuli the 
prevailing form is circular, and they are often of goldy profusely orna- 
mented with fiUgree work, and with garnets or other stones, or sometimes 
glass or paste, set usually upon checkered foils <^ gold.. The use of this 
fibula appears to have been to fasten the mantle over the breast, where it 
is most commonly found. Their general size is from an inch and a half 
to two inches in diameter | but the Faussett eolleotion possesses one of 
considerably larger dimensions, which was found in the gxay^ of an Anglo- 
Saxon lady on Kingston Down. This magnificent ornament is no less 
than three inohes and a half in diameter, a quarter of an inch thick at the 
edges, and three-quartors of «n inch thick at the centre, all of gold, and 
weighing between six and seven ounces. Jt is covered with ornaments of 
filigree work, in e<»ioentric circles^ and is set with garnets and with pale- 
blue stones. The ecus, or pin, on the back is also ornamented and set with 
garnets. It was found high on the breast, near the right shoulder* Othei^ 



GEOGRAPHY AND AKTIQUITIDS. 385 

examples of the circular gold fibula 'will be seen in the Faussett collection^ 
and they are met with in almost eyery collection of Anglo-Saxon remains 
from the Kentish barrows. 

« Other jewelry, such as rings, bracelets, necklaces of beads, pendants 
to the neck and ears, &c., are found in abundance, and in a great variety of 
form. Gold coins are sometimes fitted up as pendent ornaments. The 
most common material of beads is glass or variegated clay, the latter made 
with great skill, and often exhibiting pleasing patterns. It belonged to a 
class of manufacture which has continued to exist in this country down 
to a recent period. Another common material of beads was ambcar ; and 
we sometimes find small lumps of amber which have been perforated, in 
(ffder to be attached to the person by a string. It must be observed that 
, we sometimes find a string of beads round tiie neck of a man ; and other 
circumstances show that there were Saxon exquUiUi who were vain enough 
of their personal adornments. It is, however, a very usual thing to find 
one or more beads of amber near the neck in cases where there can be i)p 
doubt that the deceased was a man ; but this circumstance is explained by 
a widely-prevailing superstition in the nuddle ages, that amber carried on 
the person was a protection against the influence of evil spirits. Large 
hairpins, usually of bone or bronze, and more or less ornamented, are 
generally found near the heads of skeletons of females, in such a position 
as leads us to conclude that the Saxon ladies bound up their hair behind 
in a manner similar to that which prevailed among the Komans. 

"A great variety of household utensils, of difierent kinds, are also found 
in the Anglo-Saxon graves. The pottery, when not Roman, is of a rude 
construction, and, in fact, it is not very abundant ; for our Anglo-Saxon 
fore&thers, for several ages after their settlement in this island, seem to 
have used principally pottery of Roman manufacture. I would merely 
call your attention to the particular character of several earthen ware urns 
found in Kent, which Bryan Faussett supposed to be early Romano- 
British, and of which I shall have to speak again farther on. But if the 
Anglo-Saxon earthen ware was rude and coarse in its character, the case 
was qtute different with the Anglo-Saxon glass, which is rather common 
in the graves of Kent. The glass of the Anglo-Saxons is fine and deli- 
cately thin. It is found chiefly in drinking cups, though a few small 
basins and bottle-shaped vessels of glass have been found. The form of 
the drinking cups will be best understood by a diagram. It will be ob- 
served that they are either pointed at the bottom, or rounded in such a 
manner that they could never have stood upright^a form which it is sup- 
posed was given them to force each drinker to empty his glass at a draught. 
This practice is imderstood to have existed down to a much later period, 
and it is said to have given rise to the name tumbler, applied originally to 
a drinking glass which was never intended to stand upright The orna- 
mentation of the Anglo-Saxon glass generally consists either of furrows, 
on the surface, or of strings of glass attached to the vessel after it was 
made. Both these ornaments seem to come fidrly iinder the epithet 
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* twisted,' which is often applied to drinking enpe in the earliest Anglo- 
Saxon poetrj that has been preeerred. 

** Bowls, large basins, and dishes are not unfreqnentlj foitnd in these 
graTSs, of such elegant form that we can hardly help supposing them to 
be of Boman manufacture; and in one instance a bowl of apparently Ro- 
man workmanship was found mended with what were as evidently Saxon 
materials. Others, howerer, seem to be Saxon, and prove certainly that 
the Ang^o-Saxons had skilful workmen. These bowls, basins, and dishes 
are usually of bronse, often very thidily and well gih. The metal is 
generally thin ; and it may be remarked, as a particular character which 
distinguishes Anglo-Saxon workmanship from Roman, that the substance 
IS generally thin instead of being massiTe. The Anglo-Saxon scissors of 
this early period reiemble in form the shears of modem times, though we 
have foimd one or two examples of scissors formed like those now in use. 
We have also pins, and needles, and keys» and other small articles. 
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Designfl, . ...*.. 66 
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Of PERSONS BKINBNT IN SCIENCB. 1854. 

Arthur Aiken, Secretary of the Royal (English) GeograpUeal Society. 

Dr. Barth, the distinguished African traveller. 

M. Baumgarde, a French mineralogist, accidentally killed by fidling down a mine. 

Beautems Beaupre, an eminent French hydrographer. 

Dr. Golding Bird, the eminent English pathologist. 

M. Bischoff, the German botanist and anatomist. 

M. Brockenden, a leading member of the Royal (English) Society. 

Dr. W. J. Burnett, of Boston, an eminent American physiologist and naturalist. 

F. Catherwood, a distinguished American artist and traveller. He first visited, with 

J. L. Stephens, the ruined cities of Central America. Lost in the Arctic. 

Prof. Craig, an English geologist. 

William Darby, of Washington, D. C, a geographer of repute. 

Frederic W. Davis, chemist and geologist. 

Sir Henry M. Elliot, a distinguished Oriental scholar and traveller. 

William P. Elliot, Washington, D. C, architect of the Patent Office, &c. 

Charles Euderlln, an eminent German chemist, died in New York. 
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Dr. FiMbOT d« WaMbeiiB, of Moteow, a diftingaiabed RuMbui nataralkt, dindor of 
lh« Bomote Gftrdcm of 8c. P«torabarg. 

Prof. Edward ForbM, Profonor in Um UniTenftx of Edinbargh, snd dittingalsbed u 
• nataralMt and gaologiat. ^ 

John Fncton, an eminent English mechnnician and astronomer. 

Bf. Oandichand, an eminent Ftanch botanlet. 

Dr. Beemaaneen, a German nainralin, author of the '* Index Generam Malacocooram.*' / 

Sir Robert Heron, an English natnralist. 

Bl. Herieottft, Freneh Consnl at DJeddah, noted for bis travels in Abyssinia and 
other parts of Africa. 

Josiab Holbrook, Washington, D. C. 

Prof. Jameson, Editor Edinbargh Philoeoiiiiica] Joomal, Professor in the Unireraity of 
Edinliargh. ' 

Prof. Johnson, Professor of Chemistry, Philadelphia. 

CoLLandmann, an English military engineer of repate. i 

M. Lallemand, an eminent European cultivator of medico-cbinirglcal science. 

Baron de Lindeneau, a distinguished astronomer of Saxony. 

Dr. Landsborough, a Scotch naturalist. 

Cardinal Mai, the celebrated Italian linguist and phllologisL 

Capt. Mauby, the well-known inTentor of the apparatus for saving life in shipwreck. 

Cap. Baron Mauriee, an eminent Swiss engineer. 

M. Maurals, a French astronomer. 

M. Mellon!, the great Italian physicist. 

11. Mirbel, a French savan attached to the Jaidln dee Plaates. 

M. Slephano Moricand, a Swiss naturalist. 

Robert Newell, inventor of the Parautoptic lock, known as** Hobbs's lock.*' ' 

George Newport, a very distinguished English naturalist. 

Theodora Oliviet, an eminent French physicisL 

Dr. Heniy S. Patterson, of Philadelphia, author of the ** Types of Mankind.*' 

Robert M. Fattemon, President of the American Philosophical Society and Academy 
of Natural Sciences, Philadelphia. 

Prof. A. C. Petersen, Superintendent of the Observatoiy of Altona, and successor of 
Schumacher as Editor of the Astrononlscbe Nachrlchten.- 

Tharo Pete, an eminent Swediah cultivator of science, associate of Berzelius. 

Dr. Reub, Professor of the University of Utrecht, a Dutch astronomer. 

Admiral Roussin, an eminent French navigator, member of the Pronch Academy. 

Prof. Von Schelling, of Berlin. 

Dr. Schattuck, Boston, member of the American Academy. 

Mr. Sowerby, the well-known English eonchologist. 

Dr. Stanger, an English naturalist, attached to the Niger Expedition of 1641. 

John £. Stocks, a British botanist. 

Charles Stokes, an English naturalist. 

Dr. Jose Bargas, Professor of Chemistry, University of Caraccas, and Ex-President of 
the Republic of Venezuela, S. A. 

Nathaniel Walllcb, Vice President of the Linnean Society, England. 

P. B. Webb, an English botanist. 



LIST OF BOOKS, PAMPHLETS, &c., 

ON MATTERS PERTAINING TO SCIENCE, PUBLISHED IN THE 
UNITED STATES DURING THE YEAR 1854. 



MECHANICS AND FHTSICS. 
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Johnsony (J. F.,) F. R. S. Chemistry of common life. Appleton, N. Y. 
Waring, S. E., Jr. Elements of Agriculture. Appleton, N. Y. 
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Dana'd Mineralogy, 4th edition. Putnam, N. Y. 

Taylor. Statistics of Coal, revised by S. S. Huldeman. Moore, Philadelphia. 

Trask, (Dr. J. B.) Report on the Coast Range, and a part of the Sierra Nevada of Cali- 
fornia, embracing their industrial resources in agriculture and mining.' San Fran- 
Cisco, Pub. Doc. 
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Whitney, Ilili k iftevenSf Geological Map of Keweenaw Point, Lake Superior. 
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Ploralitj of Worlda, with latrodaction by Hitcbcoek. Goald & Lincoln, Boatoa. 

I 

j 
BOTANY AND ZOOLOGY. 
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phia. 
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BqmIa, formor oxltlonce of « groat m« 

in the interior of, 107 

Bftfety lMB|M, improToraenti ln« 94 

Bel trnmonlM from gM work*. 102 

Belt Lake, Great, aaalyila of tae waters 

of. sn 

Bandstone, Old Bed, dlacoveriea In, IM 

Bandatonen of Conneottcat VaUoy, con- 
nection of with the coal rocka of Vir- 
ginia and North CaroUna, 990 
Batam, ringe of, 976 
Aaxons, Anglo, memoriaU of, 989 
Bcale, preTentlon of in hoUen, 48, 48, M 
Bcenta, price of, 96 
HoonasBT, Db., 190, 217 
Screw, wood, machine, 86 
Bea, great, s»rmer exiitaaee of In Boa- 

•ia, 907 

Bea-water. how to make, 985 

Heas, depth of the primeval, 901 

Sewerage of manufhctaring towna, 297 
Berpentfl, renom of, 970 

Bhlpe and steamere, Improvementi in, 28 
Bhip-tlmber, machine for bending, 98 

♦♦ " " " aawlng, 87 

8hlp-worm,preTentioni oftheravageiof, 28$ 
Bhoal water Indicator, 98 

SUiciom, metallic, depoeitlon of, 235 

** ** preparation of, 232 

Allk, manofactnre of in England, 87 

Silver and Gold, recovery of Itom flaida 

used in plating and gilding, 264 

Silurian rocka of Great Britain, thlok- 

ne«8 of, 904 

Smith, Dr. J. Laukvncr, 93ft 

Kmoke, beneflcial effects of, 7ft 

Bmoke-conattmlng flre place, 79 

stove, HiU's, 74 

** prevention of, 74 

** consumption of, 70 

Roap as a means of art, 124 

Soda, nitrate, explosive character of its 

compounds, 2Sl 

Solar radiations, influence of on plants, 998 
Sound, oxperlmeats in relation to, 210 

Soundings, new instrument for taking, 98 
^' examination of deep sea, 967 
Spirits, acidity and strength of, 2ftft 

Starch and sugar in food, equivalency of. 273 
Btatistical information, collection and 

value of, 128 

Stave Jointer, Hutchtnson^s improved, 8ft 

ttteam-cock, improved, 47 

** new plan for using expansively, 48 

** Wethered's improvement in the 

application of, 44 

^* carbonization of wood by, I'iO 

Steel, welding in shears* blades, 67 

** tempering and grinding of. Oft 

Stereotype metal, composition of, 60 

Stereoscopic phenomena, new, 187 

Btereocbrome of Fuch 's, 260 

Stones, meteoric, their origin, 33ft 

Stream, Gulf, the, 902 

Sulphur, melting point and transforma- 
tion of, 295 
Sun's disk, daily photographic impres- 
sions of, 203 
Submarine and subterranean telegraphic 

communication, 158 

Sugar, beet root, manufacture of in 

France, 123 

Sugar cane, extraction of the Jnlce fkom, 102 
Table turnings, 186 

Tannin, percentage of in dUTerent sab- 
stances, 287 
Tea, Assam, 849 
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Telegraptatc battery, new, 147 

Telempliio commimleatloii, submarine 

and subterranean, Impfovements in, 199 
Telegraphte insulation, Improvements 

in, 148 

Telegraph, anbrnarlne, transatlantic eon- 

Btractlon of, ifl 

Telegraph, submarine, between Enxope 

and Africa, U6 

Telegraph, transatlantic, thoughts on, 169 
Temperature, Burface, of the northern 

oceans, tl6 

Temperature of fhslon of difl^rent iub- 

stances, effect of pressure on, 175 

Thermography, 196 

Timber, ship, machine fbr sawing, 97 

'^ •* " bending, 98 

Tin and lead pipe, comparative strength 

of, 81 

Tin foIU, Grooke*s patent, U 

Tones and vibrations produced by the 
contact of bodies having diflbrent tem- 
peratures, 171 
Topsails, new plan for reeling, 39 
Transparency ot the ocean, 200 
Tsad take, geographical position; of, 14 
Trilobites of Bohemia, 298 
Turpentine, essence of coal aa a iuhatl- 

tute for, 294 

TVrian purple, notice of, 292 

VeKetation upon the Himalayas, 947 

Ventilation and acoustics, notes on, 209 
VenUlator, RatUn's railroad car, 41 

Venom of serpents, 979 

ViOLETTB, M., on the carbonization of 

wood, 121 

Volcanic craters, lunar, 907 

Voltaic battery, application for the Igni- 
tion of gunpowder, 143 
Wall, Great, uf China, materials in, 94 
Water. Gochituate, change in thecom- 

W>osition of, 961 

ater, employment of in blasting op- 
erations, 79 
Water, definition of the boiling point of, 196 
Wator>meterB, construction of, ft4 
Water, rain, nitric acid and ammonia in, 279 
*' sea, coloration of, 946 
•• ** how to make, 65 
Waters of the Great Salt £4ike, 923 
Weights and measured, EngBsh stan- 
dard of, 59 
WelUngtonia Glorantea, 941 
Wrllman's self-stripping top cards. 89 
Wklls, David a., improvements in pa- 
per making, 119 
WBTRBaBD*s improvements in the ap- 
plication of steam. 44 
Whale, " the killer," 969 
Wheat, proximate principles of the bran 

of, 278 

Wheat, new method of preserving, 1 18 

W111TTLE8KT, Obas., on the origin of 

mineral coal, 312 

Wines, strength and acidity of, 255 

Windmills, self-regulating, 81 

W1N8LOW, Dr. C. F., on the Great 

Tree of California, 949 

Wire gauze for bandages and splints, 81 
Wisconsin, lead mines of, 929 

Wood screw machine, 86 

Wooden ware, manufacture of, 90 

Wood, preparation of paper Arom, 115 

'* carbonization of, 120 

Wool, coloring matter for, 289 

Worm, ship, prevention uf theraTagcsof, 285 
Wreck of the U. 8. frigate Missouri, re- 
moval of, 62 
Writing, means for the detection of 

fraudulent alterations in, 292 

Take, Chinese, 19 
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ANNUAL OF SCIENTIFIC DISCOVERY ; or, Year Book of Facts 
in Science and Art, exhibiting the most important Discoveries and ImproFeraents in 
Mechanics, Useful Arts, Natural Philosophy, Chemistry, Astronomy, Meteorology, 
ZoSIogy, Botany, Mineralogy, Geology, Geography, Antiquities, etc. ; together with a list 
of recent Scientific Publicationi<, a classified list of Patents, Obituaries of eminent Scien- 
tific Men, an Index of important Papers in Scientific Journals, Reports, ice Edited by 
David A. Wells, A. M. 13tno, cloth, 1,25. 

Thlf work, commenced in the year 1850, and issued on &e flnt of Mansh annnally, contains all 
Important facts discovered or announced during the year. Each volvune is distinct in itseli; and oon> 
tains entirely new matter, with a fine portrait of some distinguished scientific mam As it is not in- 
tended exclusirely for scientifle men, but to meet the wants of the general reader, it has been the aim 
of the editor tiiat the articles should be brief, and intelligible to all. The editor has received the appzo- 
hation, oounsel, and personal contributions of the prominent scientifle men throughout the countiy. 

THE FOOTPRINTS OF THE CREATOR ; or, The Asteiolepis of 
Stromness. With numerous Illustrations. By Hugh MIlleb, author of " The Old Red 
Sandstone,'* &c. From the third London £klition. With a Memoir of the Author, by 
Louis Agassiz. 12mo, cloth, 1,00. 

Dr. BccKLAVD, at a meeting of the British Association, said he had nerer been §• much aston- 
ished im Ids life, lij the powers of any man, as he had l>een by the geological descriptions of Mr. MiUer. 
That wcmderfU man described these objects with a facility which made him ashamed of the com- 
parative meagreness and poverty of his own descriptions in the •'Bridgewater Treatise,** wMch had 
eost him hours and days of labor. He icould gtve hi» ^ft hand topos9et$ nbehpotoers cfdt»eriptbm 
as this man : and if it pleased Providence to spare fals useful life, he, if any one, would eertsinly ren- 
der science attractive and popular, and do equal serviee to tiieology and geology. 

Mr. Miller's style is remarkabty pleasing; his mode of populariring geological knowledge unsur- 
passed, perhaps unequalled i and the deep reverence fi>r divine leveUtioa p^ivading all edds inter- 
est and value to the volume. — if. j; Com. Advertiaer, 

« 

The pmbUshets have again covered themselves wRh honor, by giving to the American public, with , 
the autho(*s pormisslen, an elegant reprint of a foreign work of sdence. We earnestly bespeak for 
this work a wide and firee drouUrfloa among dl who Ivve idenoe much and reli^on more.— JHo^ 
taaBeeorder, 

THE OLD RED SANDSTONE ; or, New Walks in an Old Field. By 
HuoH Miller. lUuatmted with Plates and Geological Sectkma. 19nK), cloth, 1,00. 

Mr. IffiUer's exceedingly interesting book on this formation is Just the sort of work to render any 
subject popular. It is written in a remarkably pleasing style, and contains a wnnderftd amount of 
inibrmation.— Westminster Review. 

.It is, withal, one of the most beautifVil specimens of English oompodtion to be found, conveying 
information on a most difficult and profound science, in a style at once novel, pleasing, and elegant 
It contidns the results of twenty years' close observation and experiment, resulting in an accumulation 
effects which not only dissipate some dark and knotty old theoties wUh tegntd. to aneient formations, 
. but establish the great truths of geology in more perfoot and haimonions consistency with the greet 
truths of revelation. — Atbant/ l^pteuat^, Jj^ 



VALUABLE SCIENTIFIC WORKS. 



A TREATISE ON THE COMPARATIVE ANATOMY OF THE 
Animal Kingdom. By Proft. C. Th. Von Biebold and H. Stannius. Translated 
ftom the Genrnui, with Notes, Additions, ^tc, By Wai«do J. Burnett, M. D., Boston. 
Two voliunw, octavo, cloth. 

This if nnqaaslkmabljr Am best and most eemplets woric of its dass yst psbHshodt and Ma appear* 
anet in aa Englbh dreM» with tha oamcUens, improvamenti, additions, ete., af the Aaamean Editor, 
vIU no do«bt ba wafaMMnad bj tha man of sdenca in this couatey and in Euiopa* ftom whauoa er- 
dsiaftrsnppUssof fts varii have been leectrad. 

THE POETRY OF SCIENCE ; or, the Physical Fhenomena of Natar& 
By AoBKRT Hunt, Author of** Panthea,'' ^ Resoaichv of Light,*' frc. ISmo, cloth, 1,S5l 

Wa are heartily gUd to saa tikis InlansHng work rspubUshad la Anaiiea. His a book that U a 
boolL — Seienti/l€ Amerieem. 

It to one of tha moit iaadabla,lnliiiaallnfcaad iastraatira weiks of tha Uad that m have ever 
,^FhiL CftHsfioM Obssrsar. 



THE NATURAL HISTORY OF THE SPECIES : its Typical Forms 
and Primeval Distribution. By Charlxs Hamilton Smith. With an Introduction, 
containing an Abetract of the Views of Blumenbach, Trichard, Bachman, Agassiz, and 
other writers of repute. By Samuel Kneeland, Jr., M. D. With elegant Hlustn* 
tiona. 13mo, cloth, 1,2!>. 

Tha hlstmy of iha spades is theronghlj eonsidand bj Colonal Snvith, irith regard to its oxi|^ 
Ijpieal fonns, distribution, flliatioiu, ftc The marlu of practical good sense, careful obserration, 
and deep r e se a rch are displajrad in every page. An introductory ctaty of some seyenty or eigh^ 
psges faims a Tsluable addition to the work. It comprises an abstract of tide ojdnions adrocated by 
Om mo<t eminent vrriters on the sulgect Hie statements are made with strict Impartiality, and,- 
. vtfitout a eomniMit, left to tha jvdgmant of ttia r> a rt s r .~ ^Sortoia's Mageuim. 

This irork exhibits great researcli, as wall as an eridant taste and talent, on the pari of tlia aatbor, 
Ibr the study of the history of man. upon so(riogical principles. It Is a iMMk of learning, and Aall of 
interest, and may be regarded as among the oompamtiTely ttw real oontribntiens to seicnea, that 
aerre to redeem, in some measure, tlie mass of useless stuff under trliich tha jyass groans. — ChriM, 
WUnesi, 

This book is chanetetized by more curious and interesting research than any one that has recently 
eoma under our examination. — Atoanjf Journal and Jtegister. 

It contains a learned and thorough treatment of an important snt^cct, always interesting, snd of 
kite attracting mors than usual attention. — Ch. Etgisttr. 

Tha ▼olmna baAwa us to one of the best of the publishers* series of publications, replete with rare 
and Tsluable information, presented in a style at once clear and entertaining, illustrated in the most 
copious manner with plates of all the rarious forms of the human race, tracing with the most minnte 
precision analogies and lasemblances, and hence origin. The more it is read, tha moie widely opens 
this iield of research before the mind, again and again to be returned to, with fresh test and satisfkc- 
Hon. It is the result of the researches, collections, and labors of a long and valuable lifetime present 
id in the most populsr form imaginable.— .^fomy Sptctaior, 

LAKE SUPERIOR : its Physical Character, Vegetation, and Animals, 
compared with those of other aud similar regions. By L. Agassiz, and Ck>ntribtitiona 
ftoro other eminent Scientific Gentlemen. With a Nairative of the Expedition, and 
Hkistrationa. By J. E. Cabot. One volume, octavo, elegantly illuatiated. Cloth, 3,50. 

Tha illustrations, seventeen in number, sre in the finest sfyle of the art, by Sonrel $ embracing 
htka and liuidsoape soaiiery, Ashes, and other objects of nstural history, with an ouUine map of Lake 
Superior. 

Tills work is one of the most valuable selenttfle works tiwt has appeared in title ceuatiy. Embody« 
ta4r the researches of oar best seientifle men relating to a hitherto oemparattve^ uuknewn regtoo* 
itwtttbeft)ui)dt9coi^t^agt«Mtansountorsf^en|ifle|nfonDatlea. P 



THE PLUllALITY OF WORLDS. 

WITH AN INTRODUCTION by Edwabd Hitchcock, LL.D., President of 
Amherst College. 12ino, cloth. $1.00. 



This Is a ma^eriy pioditciion <m a subject of great Interest. 

The " Plurality of Worlds" Is a worlc of great ability, and one that cannot fiiil to arrest the 
attention of the woild of science. Its author takes the bold ground of contesting the generallj 
adopted belief of the existence of other peopled worlds beside our own earth. Agentieman 
upon whose Judgment we place much reliance writes, in regard to it : 

" 'The Plurality of Worlds' ptays the mist^tef with the gnuid speculation of Christian and 
other astron<Nners. It is the most remorseless executtoner of beantUtil theories I have ever 
stumUed vBpon, and leaves the grand universe of existence barren as a vast Sahara. The author 
Is astern logician, and some of the processes of argumentation are shsgularly line. Many ot 
the thoughts are origfoal and very strtkli^, and the whole conception of ttie volume Is as novel 
as the results are unwelcome. I should think the worlc must attract attention from scientific 
men, firom the very bold and well-sustained attempt to set aside entirely the sdeutiflc assump^ 
ttOBS of the age.''-- Botton AOom. 

TbSa work has created a proftmnd sensation ta England. It Is, in truth, a remarkable book, -* 
TemartreWff bdh fi>r the boldness 6f the theory adv^uiced, and for the logical manner In which 
the BUt)|)ect4uatter is trelited. — MercawtUe Jourwd, 

The new scientiac book, Floiallty <^ WorklSr recentiy pnbQshe^ In this ci^, Is awakening an 
unusual degree of interest in the literary and scientific worid, not only hi tltis country, but to 
England. The London Literary Gazette, for AprU, contains an able review, occnpying over 
nine cdumna, ihim which we make the fbllowing extract : " We venture to say that no scien- 
tific man of any reputation will maintain the theory, without mixing up theological with phys> 
leal arguments. And it is in regard to the theological and moral aspect of the question, that 
we think the author urges considerations which most believers in the truths of Qiristianity 
will deem unanswerable.'* —fvmtnfir Transcript. 

The ''Plurality of Worlds" has created as great a sensation In the reading world, as did the 
Testiges of Creation. But this time the religions world is not up In arms with anathonas on 
its lips. This is a book for it to " lick its ear " over. It Is ahne6 at the speculations of Fonte- 
nelie, or pr. Chalmers, respecting the existence of lUb and spirit in the worlds that roll around 
us, and demonstrating the impossibility of such a thing. — London Cor. of N. T. Tribune, 

To the theologian, philosopher, and man of sdeaoe, this is a most intensely interesting work, 
while to the ordinary thinker it will be found possessed of much valuable information. The 
work is evidently the production of a scholar, and of one earnest for the dissemination of truth 
in regard to what he considers, for theologians and scientific men* the greatest question of the 
9%6. — Albany TraMcript. 

The work is learned, eloquent, suggestive of profound reflection, solacing to human pride, and 
even to Christian humility ; and points out the great lesson it illustrates, upon the diagram of 
the heavens, in language and tone elevated to the standard of the great theme. — Boston Atlas. 

One of the most extraordinary books of the age. It is an attempt to show that the &cts of 
science do not warrant the conclusion to which most scientific minds so readily assent, that 
the planets are inhabited. The anonymous author is a genius, and wHl set hundreds of critics 
on the hunt to ferret him out ! — Star of the West. 

GEOLOGICAL MAP OF THE UNITED STATES AND BRITISH PROV- 
INCES OP NORTH AMERICA. With an Explanatory Text, Geological 
Sections, and Plates of the Fossils which characterize the Formations. By 
Jules Mabcou. Two volumes. Octavo, cloth. $3.00. 

HSf The Map Is elegantly colored, and done up with Ihien cloth bade, and folded In octavo 
form, with thick cloth covers. 

The most complete Geological ICap of the United States which has yet appeared. The exe- 
cution of this Map is very neat and tastefhl, and it is issued in the best style. It la a work 
which all who take an interest in the geology of the United States would wish to possess, and 
we recommend it as extremely valuable, not only in a geological point of view, but as repre« 
senting very iViUy the coal and copper regions of the country. The explanatory text presents a 
rapid sketch of tno geological oonstilatlons of North America, and is rich in facts on the sub* 
Jocts. It IS embellished with a number of beautiful plates of the fossils which characterize the 
formations, thus making, with the Map, a very eompt/tt^, ekar, and distinct outline t/the neoUgy 
sf oHr eanntry. — Inning MnQonine, JV. y. ' -■ ^ 



. GUYOT'S WORKS. 



THIS EARTH AND MAN: Lectnrefl on Coxvaratitb Phtbicai. 

Geo«RAPHY, io id relation to the History of Mankind. By Pio£ AJINOI.D Gu¥OT. 
Tmiialatad from the French, by Prof. C C. Felton, with numerous Xliastzatioaa. 
Eighth thousand 19mo, cloth, i;25. 

From Prqf' Louit Ag«imiM,<tf Beervard UiUtertUv. 
It wUl not only lender the itadjof Q«o«cephy more attnetlTfl^ >at aetnally ahenrtt in Mi trve Vif^t, 
namely, h the icieuoe of the relatione ivhich exist between natum and man ttnmgboathistaiy ( ef 
the contrasts obsenred between the different parts of the globe; of the laws of horisontal nnd reztiaal 
forms of the dry land. In its contact with the sea; of climate, itc. It would be highly BeorvioenhLe,!! 
seems to me, fbr the benefit of schools and teachers, that you should induce Mr. Guyot to write a se- 
ries of gmdoated text boohs ofgeogmphy, trcm the first elements up ta a sdentlflc treatise. It would 
^ve new UA Io these etndies hi thie conntry, and be the best prepantion fbr sound statistical invcsft- 



jnnm George S. ABlorcE, E$q^ tff Bo$ton. 

riofeswr Qnyot's Lectures are marked by leamtaig, abililgr. and taste. Hie bold and oonpidiea* 
rive generalizations rest upon a careful foundation of fbcts. The essential value of his statHnents is 
enhanced by his luminous arrangement, and by a vein of philosophical reflection which gives life and 
dignity to dry details. Toteachersofyouthit will be especially important They may learn from it 
lK»w to mehe Geegnq^hyi vhfeh I recall as the least interesting of studies, one of the most attractive t 
Mid 1 enmeitly commend It to their eareftd consideration. 



Those who have been accustomed to regard Geography as a merely deseiipttve bmaeh of learn- 
ing, drier than the remainder biscuit after a voyage, ?rill be delighted to find this hitherto unattractive 
^rsuit converted into a science, the principles of which are definite and the results condnsire.'- 
JKorth Jlnttrtctun Btvitw, 

The grand idea of the work is happily expressed by the aut ior, where he calls it the geoffr€q>hieal 
meavh etfhtMtonf^ Faltii, scleaee, learning, poetry, taste, in a word, genius, have fibernUy contributed 
to the production of the work under review. Sometimes we feel as if we were studying a treatise on 
the exact sciences $ at others, it strikes the ear like an epic poem. Now it reads like history, and now 
It sounds like prophecy. It will find readers in whatever language it may be published. — Chrutian 
JBxeunttter. 

The work is one of high merit, exhibiting a wide range of knowledge, great research^nd a philo- 
sophical spirit of investigation. Its perusal will well repay the most learned in such snt^ectSiand 
give new views to all of man's relation to the globe he inhabits. — Sitttman*s JounuxL 

COMPARATIVE PHYSICAL AND HISTORICAL GEOGRAPHY; 
or, the Study of the Earth and its Inhabitants. A series of graduated courses for tlie use 
of Schools. By Arnold Guyot, author of " Barth and Man,'' etc 

The series hereby announced will consist of three courses, adapted to the capacity of three different 
ages and periods of study. The first is intended for primary schools and for children of ih>m seven 
to ten years. The second Is adapted for higher schools, and for young persons of fiiom ten to fifteen 
years. Tlie third is to be used as a scientific manual in Academies and Colleges. 

Each course will be divided into two parts, one on purely Phyai/ud Geography, tiie other flir Efll- 
nography, Statistics, Political and Historical Geography. Each part will be illustrated by a colotei 
Physical and Political Atlas, prepared expressly for this purpose, delineating, with the greatest care^ 
the configuration of tbe surface, and the other physical phenomena alluded to in the corresponding 
■woric, tite distribution of the raqes of men, and the politictd divisions into states, &c., &c 

The two parts of the first or preparatory course ore now in a forward state of preparation, and will 
be issued at an. early day. 

GUYOT'S, MURAL MAPS ; a Series of elegant Colored Maps, projected 
on a large scale, for the Recitation Room, consisting of a Map of the World, North and 
South America, Europe, Asia, Africa, &c., exhibiting the Physical Phenomena of the 
Globe, etc. By Pro£ Arnold Guyot. Price, mounted, 10,00 each. 

MAP OF THE WORLD,- Now ready. 

MAP OF NORTH AM ERIC A, -Now ready. 

MAP OF SOUTH AM ERICA, -Nearly ready. 

MAP OF GEOGRAPHICAL ELEMENTS, -Now ready. 
^^ Other Maps </ tkt Seriee lart in preparation, Q 



VALUABLE SCIENTIFIC WORKS, 



PRINCIPLES OP ZOOLOGY: touching the Structure, BeTelopmcnt, 
Distribution, and Natural Arrangement of the Races of Animals, living and extinct. 
With numerous Illustrations. For the Use of Schools and Colleges. Part 1., Compara- 
tive Physiology. By Louis Agassiz and Augustus A. Gould. Revised 
Edition. 12mo, cloth, 1,00. 

TMs wtftk placet tts hk ponesslcn bf IttftmnaHon half a eentnry in adrance of all onr elementary 
trorlci on tkto subject. . . No work of the same dimentions has ever appeared in the English lan- 
guage eontaiaiiig •« much new aud trainable infermation on the mibject of which it treats. — Paor. 
Jamxs Hall. 

A work emanatiBg from so high a mxiatie hardljr refuires coBnBcndatioii to glre It currency. The 
Tolume is prepared for the student in zoological acieaoe t it is aimple and elemoita^ in its style, fall 
In its illustrations, comprehensiTe in its range, yet well condensed, and brought into th« narrow com- 
pass requisite for t3ie purpose intended.— ^Sillinum's Journal. 

The work may safely ba Tecommended as Hie best book of the kind in our language. - Christkm 
Sxitminer. 

It is not a mere book, but a work - a real work, in the form of a hook. Zoology la aa interesting 
science, and is liere treated with a masterly hand. The history, anatomical structure, the nature and 
habits of numberless animals, are described in clear and plain language, and illustrated with innumer- 
able engrarings. It is a work adapted to colleges and schools, and no young man should be without 
.it. — Scientific AmerUxnu 

PRINCIPLES OP ZOOLOGY, PAUT 11. Systematic Zoology, in 
which the Principles of Classification are applied, and the principal Groups of Animals 
aro briefly characterized. With numerous Illustrations. 12mo, m preparation, 

THE ELEMENTS OP GEOLOGY; adapted to Schools and Colleges, 
with numerous Illustrations. By J. R. LooMls, late Professor of Cliemistiy and Geology 
in Waterville College. 12mo, cloth, 1,00. 

After a thorough exomlnatkm of the work, we ftel eonrlncwl thot in all fhe requirements of a text 
book of natural aeienee, it is surpassed by no work before the American public In this opinion we 
belicTe the great body of experienced teachers will ccmcnr. The work will be found equally well 
adapted to tte waats of tiieae who hare glTen Uttle or noattentisn to the science in cariy hfe, and ara 
desirous to become acquidnted with its terms and principles, with the least oonsmnptioa of time and 
labor. We hope tliat every teacher among our readers will examine the work and put the justness 
of our remarks to the test of his judgment and experience. - M. B. AaDxnsoN, Pre$. nT JiochetUr 
Univcnity, 

This is just such a work as is needed for our schools. It contains a systematic statement of the 
principles of Geolocy, withevt entering into the minuteness of detail, which, though interesting to the 
mature student, conftises the learner. It very wisely, also, aToids those controTcrted points which 
mingle geology with questions of biblieal criticism. We see no reason why it should not take its 
place as a text book in all the schools in the land. - N. Y. Obacver. 

This volume merits the attention of teacHers, who, if we mistake not, wtB Had it better ada|ited to 
ttieir purpose than any other sinuhtr work of which we have knowledge. It embodies a statement 
' of the principles of Geology sufikiently Aill fbr the wdinary purposes of instruction, with the leading 
fiicts from which they ore deduced. It embrares the latest results of the science, and Indicates tha 
debatable points of theoretical geology. The phin of the work is nmple and clear, and the style In 
Which it Is written is boOt compact and loeid* We have special pleaawe in wdcomiag its appcarane*. 
— WatcknHKn end Eejtector. 

This volume seems to be jnst the hook now required on geology. It will acquire rapidly a eircula* 
tfon, and will do much to popularize and universally diffuse a knowledge ni geological truths. — Al- 
\Kafiy Jownah 

It gives a clear and scientific, yet simple, analyris of the main features of the science. It seems, in 
langu^ and illustration, admirably adapted fbr use as a text book In common schools and academies i 
wMle It is vastly better than any thing which was used in college in our time. In all tttese capacities 
are particularly and cordially recommend It — Congreffoiitmatistf Bontims !> 



THESAURUS OF ENGLISH WORDS AND PHRASES. 

So C3Mrilled and Arranged m to Facilitata tiie E xp r e B oi on of Ideas, and Assist 
In JAUnrj Composition. Bj Pster Mabk Rogbt, late Secretary of the Royal 
Booietj, and aathor of the ** Bridgewater Treatise," etc. Reyised and En- 
larged ; with a List or Forbiox Words and Expressions most frequently 
oeoarring in worlts of general Literature, Defined in English, by Bakitab 
8bars, D.D., Secretary of the MaMaehuaetts Board of Edaoation, assisted by 
sereral literary Qentlemen. 12mo, doth. $1.60. 



▲ wvtk of great merit, admirably adapted as a textrbo<A Ibr idiools and coDegea, and <A 
Ugh importance to every American tcholar. Among ttie numerona oommendatfMM asoetved 
fkom the preM, In an directions, the paUlshen would caU attention to the ibUowing : 

We are ifimA to lee the Theaaotia of BngUsh Words repnMMied tai this coontry. It is amort 
▼ahiaMe work, giving the reanlts ofmany yean* labor, In an attempt to tlaaalfy and arrwnge the 
wordi of the English tongue, so as to Ihdlitate the practice of composition. The purpose of an 
onllnary dictionary Is to explain the meaning of words, whfle the ol^ect of this Thesaurus Is to 
collate all the words by which any given Idea may be expressed. — Putnam'M MantUit. 

fUa volome oflters the student of English composition the results of great labor In the (brm 
cf a rich and copious vocabulary. We would coqunend the work to those who have charge of 
academlea and hli^ schools, and to all students. -» ChrUtkm Observer. 

Tlds Is a novel publication, and Is the first and only one of the kind ever Issued la whldi 
words and phrases of our language are classified, not according to the sound of their <Hth<^ 
laptay, but strjk:tly according to their signification. It wUl become aa tavaluable aid In the 
communication of our thoughts, whether spoken or written, and hence, as a means of li&prov<s 
meat* we can recommend it as a woik of rare and excellent <piaUtles. -^ £Menii/lc Jtmriiran 

A work of great utility. It will give a writer the word he wants, when that word is on tho 
tip of his tongue, but altogether beyond his reaCh. — N. T. Timei. 

It la more complete than the English work, which has attained a Just celebrity. It is intended 
to supply, with respect to the English language, a desideratum hitherto unsupplied in any 
language, namely, a collection of the words It contains, and of the Idiomatic combinations 
pacnilar to it, arranged, not In {djOuibeHectl order, as they are In a dictionary, but according to 
the ideaa which they express. The purpose of a dictionary Is simply to explain the meanii^ 
of WOT ds— the word being given, to find its signification, or the idea it is intended to convey. 
The object aimed at here is exactly the converge of this : the idea being glvoi, to find the word 
or WOTds by which that idea may be most fitly and aptly expressed. For this purp;. ^e, the words 
and phrases of the language are here classed, not according to their sound or their orthography, 
but strictly according to their signlflcatk>n. — Ifeto Tork ^ening Mirror, 

An Invaluable companion to persons engaged In literary labors. To persons who are not 
fiunillar with foreign tongues, the catalogue of foreign words and phrases most current In mod* 
em literature, which the American editor has appended, will be very usefuL —Preebt^erian. 

It casts the whole English language into groups of words and t^rms, arranged in such a man» 
ner that the student of English composition, when embarrassed by the poverty of his vocabup 
lary, may supply himself Immediately, on consulting it, with the precise term for which he has 
occasion. — JVSno Tork Evening Post. 

\ nUs Is a work not merely of extraordinary, but of ii«cultar value. We would gladly praise it, 
if anything could add to the consideration held out by the title-page. No one who speala or 
writes for the public need be urged to study Boget's Thesaurus. — Star oftht Wat. 

Every writer and speaker ought to possess himself at once of this manuaL It is fitr trtm 
being a mere dull, dead string of synonymes, but it Is enlivened and vivified by the classlf^iuc 
and crystallizing power of genuine philosophy. We have put it on our table as a permanent 
fixture, as near our left hand as the Bible Is to our right. — Obngregatiatudist, 

This book is one of the most valuable we ever examined. It supplies a want long acknowl* 
edged by the best writers, and supplies it completely. — Portland Advertiser. 

One of the most efficient aids to composition that research, industry and scholarship, have 
ever produced. Its object Is to supply the writer or speaker with the most fdlcitoui^tcnus . 
for expressing an idea that may be vaguely floating on his mind ; and. Indeed, through the 
peculiar manner of arrangement, ideas themselves may be expanded or modified by reftrcuce to 
Kr. Rogef s elvcldatlovw. - MHon, V. T. (•) 



VALUABLE WORK. 



CYCXOPJEDIA OF ANECDOTES OF UTERATURE AND THB 

FINE ARTS. ConUioing a copious and choice selection of Anecdotes of the rariouff 
Ibrnis of Literature, of the Arts, of Architecture, Engravings, Musk, Poetry, Painting, 
and Sculpture, and of the most celebrated Literafy CbarBctefs and Artists of diflrei«»t 
Countries and Ages, &c By Kazlitt Arvine, A. M., Author of " Cyclopedia of iMoral 
and Religious Anecdotes.'^ With numerous illustratioos. 735 pages octavo, cloth, 3,00. 

Tbi» k waq wn stio n s h l y the dioient ttXkeeUon of ■aecdotss ever psbUAed. It oontaini three (Aon- 
mnd and forty Anecdotet, many of them articles of interest; eontafaiing leading matter equal to half a 
iosen pages of a common 12mOb volume; and luch is the wonderftit variety, that it will be found aa 
abaoak inexhaiMtiUe ftrnd o# interest fcr cveiy class of readcxK The claborale clasiiflcation and ltt« 
dexca must commend it, especially to public speakers, to the various classes of liUrory and adentifi^ 
hkji, to artists^ mecAonicf, amd othen^ as a DicTioirABT,/or tVereiice, in relation to fiicts on the num- 
beriess suhjects and characters introduced. There are also more than one hundred und /iftyjine 
JtbutraUons, 

We knoir of no irork which in the same space comprises so much valuable Information in a fonn 
so entertaining, and so well adapted to make an Indelible impression upon the mind. It must become 
a standard work, and be ranked among the ftw books which are indispensable to every complete 
libiaiy.- K. Y. ChronieU. 

Here is a perfect relposltory of the most choice end approved specimens of this species of infomia-> 
tion, selected with the greatest core ftom all sources, ancient and modem. The work is reirfete with 
sueh entertainment as is adapted to all grades of readers, the most or least inteUectuaL— JfctAodisi 
Qmarterlif JXagoMime* 

One ofttie most complete thingsof the kind ever given to ttie pablle. There is seareely aparagreph 
In tlie whole book which wfll not interest some one deeply t for, while men of letters, argument, and 
art cannot alford to do without its immense fund of sound maxims, pungent wit, apt iUustmtions,and 
brilliant examples, the merchant, mechanic and laborer will find it one of the choicest companions of 
the hours of relaxation. ** Whatever be the mood of dnc'k mind, and however limited the 6me for 
reading, in Mie ahnost endless variety and great brevity of the articles he can find sonietliing to suit 
his feelings, which ho can begin and end at once. It may also be made the very Ufe of the social circle* 
containing pleasant reading for ail ages, at all times and seasons. — Bvffvdo CommerctoJ ^dxerti»er, 

r 

A wen spring of entertunment, to be drawn fiom at any moment, comprising the choicest anecdotes 
of distinguished men, iVom the remotest period to the present time.— ^Bttngor Wh%g, 

A magnificent coUectibn of anecdotes touching literatnre and the fine arts. — AUbawff Spectator. 

This work, which is the most extensive and cMnprehensive coQecUon of anecdotes ever pnblish<d» 
cannot fail to t>ecome highly popular. — SaUm Oazette. 

A pnUieatton of which there is Uttle danger of speaking fat too flatteringterms t a perfect Thesaurus 
of rare and curious information, carefully selected and methodically arranged. A jewel of a book to 
lie on one's table, to snatch up in those brief moments of leisure that could not be very profitably 
turned to account by recourse to any connected work in any department (rf* literatnre. — Troy Budgets 

No fiunily ooght to be wlthont it, for it is at once dieap^ vahnMe, and very faiteiestiitg t contadning 
matter comi^led from all Icinds of iMoks, ftera idl quarters of tlie globe, firem all ages ef the world, and 
in relation to every corporeal matter at all worthy of being remarked or remembered. No work has 
been issued fh>m the press fbr a number of years fbr which tliere was sneh a maaiftst want, and we 
are certain it only needs to be known to meet With an immense sale. — New Jeraey Uuioiu 

A well-pointed anecdote is often useftil to illustrate aa argument, and a memory well stored vdth per- 
sonal incidents enables the possessor to entertain Uvely and agreeable conversation.— H. Y. Com, 

A rich treasuiy of thon^it, and wit, and leambig, iilnstrating the characteristics and pecuUariUes of 
many of the most disfinguished names in the history of literatnre and the arts. — PhiL Chri*. Obc 

The range of topics Is v«Ty wide, relating to natuie, rcligton, science, and arti femlshing apposite 
illustrations for the prcMher, the orator, the Sabbath school teacher, and the instructera of our com- 
mon schools, academies, and colleges. It must prove a valuable work for the fireside, as well as for 
the library, as it b calculated to please and edify all classes. — ZaneevUU Ch. Jtegister, 

This Is one of the most entertaining works fbr desultory reading we have seen, and wilt no doubt 
have a very extensive circulation. As a most entertaining table book, we hardly know of any thing 
at once so instructive and amusing. — Jf. r. Ch, JmHUtgeneeir» O 



CHAMBEHS'S WORKS. 



CHAtfBEBS'S CYCLOPEDIA OP ENGLISH LITERATURE. A 
MaeCion of the choieMC prodaedom of Engflsh Authon, from the earliest to the presenc 
timo. Conoectod by ft Critical and Biogitpliical Umtoiy. Forming two Itrge imperial 
oeuro ToluBMi of 1400 pafM, double coluinii letter-prasB ; with upwards of 300 elegant 
lUtittratioiw. Edited by Robert Ghaxbcbs, embosMd cloth, 5,00. 

lUf work embraeei about ob« thouMiui authora, ehnmologlcally aniai<ed aaid duned as Poets, 
XDiloiUing, Dimmatlf ti, Philoiophen, Metaphyiiciani, DiTines, etc., with choice selectionB from their 
Wfitiof^ oonaected bjr a Siograpbical, Uistotkal, aiuL.Ctitiai& NaixaliTei Ihtm pnMBliBs a oompl^t 
Ttow of SngUch Uteiatun from th« eailiMt to the p w eeat ttme. Let the readeropen where he wffl, 
he eaaaol fUl to And matter fl>r profit and ddigfat The arteotiaiit are geiaa ->faifliiite riehee fata 
Bttle room I in the langmige of aaottaec^ **▲ waobB £iroua« laaaaar wvtwo »owir larro ovu 
oaaAP BOOK . ** 

FaoM W. H. Pbksoott, Auraoa or "FsioiirAKo akd Ibabclla.** The pbm of the work to 
Tory Jadiefooi. . . It will pnt the reader la a pn^ier point of view for annrey ing the whole ground 
orer whioh he ia tramUing. . . • Snch readen cannot fidl to pn^t burgelybythclaboMof ttieeritie 
who hai the talent and taite to separate what to real!/ beantlAal aad worthy of their stady fjnaa what 
If fuperfluoua. 

I concur in the foregoing opinion of Mr. Fresoott — Edwabs £rBBBT& 

▲ popular work, indtopensable to the libnuy of a student of English literature. —Db. WjLTx.A]rs. 

We hail with peculiar pleasure the i^pearanoe of thto work. -^Ifin^ Jmerican Bcview, 

It has been fitly described as ** a vohoU BnglUk Ubmxry fated dotim into one cheap hook." The Bos- 
ton edition comUnes neatnesi with cheapness, engraved portraits being given, over and above the U- 
InstratLons of the English eopy. — Jf. Y, Commercial Advertiser. 

Welcome ■ more than welcome ' It was our good fortune some months ogo to obtain a glance at thto 
work, and we have ever since looked with earnestness for its appearance in an American edition. — 
jr» Ym KecoTdeTt 

W3f The American edition of thto valuable work is enriched by the addition of fine steel and meczo* 
tint engravings of the heads of Shaxspbabe, Addison, Btbojt ; a full length portrait of Db. Johx- 
soir, and a beautiftil scenic representation of Ouvbb Goldsmith and Db. Johitsok. These im- 
portant and elegant additions, t<^ethcr with superior paper and binding, render the Americam far an* 
perior to the English edition. The circulation of thto most valuable and popular work has been truly 
enormous, and ito sale in thto oouahy still eontiaues luudbated. 

CHAMBERS'S MISCELLANY OF USEFUL AND ENTERTAIN- 
ING KNOWLEDGE. Edited by WILLIAM CUAMBEBS. With Elegiuit lUuatratiTe 
Engravings. Ten volumes, 16mo, cloth, 7,U0l 

Thto work has been highly recommended by distJUgnished ladividiials, as admirably adapfted to 
Family, Sabbath, and Dtotrict School Lribraries. 

It would be difficult to find any miscellany superior or even equal to it ; it richly deserves the epi> 
thets ** usefttl and entertaining," and I wonid recommend it veiy strongly as extremely well adapted 
to form parts of a lilM«ry for tiie young, or of a social or circulating library in town or country. — 
Geobob B. Emebsox, Esq., Cbaibmaw Bostok Schooi. Book Gohhittxb. 

I am gratified to hare an opportunity to be instrumental in circulating ** Chambers's MisceUany " 
among the schools for which I am superintendent— J. J. Clctb, Toum. St^ cfCaMetont HT, Y. 

I am ftilly satisfied that it is one of the best series in our common school libraries now in circula- 
tion. - S. T. Hancb, Tovon Svp. qf Macedont Wayne Co., JT. Y, 

The trustees have examined the ** Miscellany," and are well pleased with It. I have engaged Qie 
books to every dtotrict that has libraiy money. — Miles CfiArFEE, Town Sup. qf Concord. If. Y. 

1 am not acquainted with any similar collection in the English language that con compare with it 
for purposes of instruction or amusement. I should rqoice to see that set of books in evegr house in 
our country. — Be v, Johx O. Choules D. D. 

The information contained in this work is surprisingly great t and for the fireside, and the youngs 
particularly, it cannot fail to prove a most valuable and entertaining companion.'— if. Y. JBvoHffeluL 

It to an admimble compilation, distinguished by the good taste which has been dwwn in all the pub- 
Ueations ct the Messrs. Chambers* It unites the nsefltl and entertaining.— ir» Y. Com* Adv, 



CHAMBERS^S WORKS. 



CHAMBERS'S HOME BOOK AND POCKET MISCELLANt. Con- 
taining a Choice Selection of Interesting and instructive Reading for the Old and the 
Young. Six vols. 16mo, ciotb, 3,00. 

TbiM irork is eonsidered fullj e^oal, if not superior, to eittier of the Chamben's o&er -works in In- 
terest^ and, like them, contains a vast fund of raluable information. Following somewhat the plan 
of the ** Miscellany, ' it is admirably adapted to the school or the fiunily libraiiy, ftimishing ample t»- 
tiety for creiy class of readers, both old and young. 

We do not know how it is possiUe to pnbBsh so much good reacBng matter at tueh a low iniea. 
We speak a good word for the literary excellenoe of the stories in this work « we hope our people will 
Introduce it into all their families, in order to drive away the miserable flashy-trashy stuff so often 
tomxd in Hm hands of our young people of both texsM.— Scientific Amerieait. 

Both an entertaining and instmcfive woric, as it is certainly every ch^p one. — Pwitem JUeorder, 

It cannot but have an eztensiye circidation. ^ Atbanjf Eseprest, 

. Excellent stories from one of the best sources in the worid. Of all the series of eheap books, ttde 
promises to be tiM be«^ —Jtaagwr Jferewris 

If any person wishes to read for amusement or profit, to laU time or improve it, get ** Chambers'! 
Home Book.**— Chicago 7lme$, 

The Chambers are confessedly the beirt caterers for popular and uaeftil reading in the woild. — 
inSis's BoMt JowmaU 

A vety entertaining, Instructive, and popular work. — iT. T. Commercial, 

The articles are of that attractive sort whi^ suits us In moods of indolenee, when we would hoget 
half way l ietw e en wakef alness and sleep. They require just thought and activity enough to keep our 
feet flcom the land of Nod, without forcing us to run, walk, or even stand. —Eclectic^ Portland, 

The reading contained in these books Is of u miscellaneous character, oakmlated to have tiie very 
best e^et upon the minds of young readers. While the contents are very fiur from being puerile, they 
arc not too heavy, but most admirably calculated for the object intended. — Evemng OatseUe, 

Coming ttom. the source they do, we need not say that the articles are of the highest literary excd« 
lence. We predict for the work a large sale and a host of admirers. — Ea/t JBotton Ledger, 

It is just Ote thing to amuse a leisure hour, and at the same time ccnnbines tnBtrwction with amuse- 
ment. — Dover Inquirer, 

Messrs. CIAmbers, of Edinburgh, have become ftmous wherever the English language is spoken 
and read, for their Interesting and instructive publications. We have never yet met with any thing 
Which bore the sanction of their names, whose moral tendency was in the least degree questionable. 
They combine ingtntction with omwetnent, and throughout they breathe a spirit of the purest moral- 
ity.— C%ico0fo Tr^naie, 

CHAMBERS'S BEPOSITOBY OF INSTRUCTIVE AND AMUSING 
PAPERS. With Illustrations. An entirely New Series, and coataiBing Original Arti- 
cles. 16mo, clotb, per vol. 50 cents. 

The Messrs. Chambers have recently eemmeneed tiie publieation of this work, under "the title of 
* Chambbbs's Rbpositost or Iir&YnucTiVB amtd Axvsiiro Tbacts," in the form vt penny 
weekly sheets, similar in style, literary eharacter, fte., to the * Miseenany,'* which has maintained an 
enormous circulation of mmre than e^ty tkou$and ciqpie§ m Engkmdt and has already reached nearly 
the same sale in this eounhy. ^ 

Arrangements have been made hy the Amerieen pubttshexe, by which they irill issue the work 
simultaneously with the English edition, in two monthly, handsomely bound, 16mo. volumes, of 260 
pages each, to continue until the whole series is completed. Each volume complete in itself and will 
be sold in sets or single volumes. 

ear Commendatory Letters, Reviews, Notices, te., of each of Chambers*s works, sufficient to make 
a good sized duodecimo volume, have been received by the pubUshers, but room here will only allow 
giving a qpecimen of the vast multitude at hand. They are all popular, and contain valuable instruo* 
tive and entertaining reading — such as should be found in every fiunily, school, and ooliege Ubrary. 

P 



IMPORTANT WORK. 



KITTO'S POPULAR CYCLOPAEDIA OF BIBLICAL LITERA. 
TUBE. Condenied from tJie larger work. By tb« AutlioSi JoUN KittO, D. O^ Autbor 
of** Pictorial Bible," ** History of Palestine," *' Scripture Daily Readinfs," Sec Assisted 
by Jambs Tatloe, O. D., of Glasgow. Willi over/ve kumdrtd Ittnttratwna. One vol. 
ume ocUTo, 813 pp.,clutli« 3^00. 

Thb Popvlab Biblical CrcLOPiiDiA or l-irsBAtimB is d esl ga ed to Aanlriia DicriojrAST 
or TUB BiBLB, embodying the iiroducts of the best end OMMt reoent rcsevches ia biblical litentwv^ 
In vhlch the scholen of Europe and Amczica hare l>e«n enffaied. The work, the result of immeaae 
labor and research, and enriched by the contribudoas of writers of distinfuiafa«l eraineuoe in theT» 
rious departments of sacred literature, has been, by unireisal consent, prpnooaccd the i>est work oC 
Its class extant, and the one best suited to the advanced knowled^ of the present day in all the studies 
connected with theological seienee. II is not only Intended for minittert and theological studenU, 
but Is also partieulariy adapted toporeiiCi, Sabbath »ehool teaeker$^ atul the great body i\f the religwu* 
pmblic The iUtutratwm$, amoantiag to mort Man three ktuidredf are of the very highest order. 

A condcHMdrievqf the various bratiekeMqf SOtUcxiSckftceeamprdi^^ 

1. Biblical Cbiticism,— Embnusing the History of the Bible Languages t Canon of Scriptuei 
literary History and Peculiarities of the 8aered Books i Formafion and History of Scripture Texts. 

2. IIiSTORr, — Proper Names of Persons ; Biographical Sketches of prominent Characters ; DetaileA 
Accounts of important Events recorded in Scripture i Chronology and Genealogy of Scripture. 

& QBOOBAFur, " Names of Places t Description of Scenery; Boundaries and Hntnal BelatJonaof 
the Countries mentioned in Scripture, so far as necessary to illnstrste the Sacred Tezt^ 

4. Arciijcoloot, — Manners and Customs of the Jews and other nations menfioned in Scriptnrsi 
their Sacred InsUtuOons, Military AtOUrs, rolitieol Arrangements, Literary and Soientifle Pm«uits< 

& PnTSfCAi:. SciEVCB,— Scr^^ure Cosmogony and Astronomy, Zoology, Mineralogy, Botany, 
Meteorology. 

In additkm to mmieioas flattering notices and reviews, personal letters fttm niore thamj^<tftk» 
most dirtmguMed Jtmiaten and Laymen qf different reUgiouM denominations m the country have be«| 
received, highly oommending this work as admirably adapted to ministers, SabbaUi school teacher^ 
beads of families, and all Bible students. 

TlM following extract of a letter is a foir specimen of Individual letters received firora each of the 
gentlemen whose names are given below : — 

"« I havaezamlMd It with special and unalloyed SBtbflMlioa. It has the rare merit of being nU Hair 
it professes to be, and very few, I am sure, who may consult it will deny that, in rieliaess and fVilaeaS 
of detail, it surpasses their expectation. Many ministers will find it avnlnable anxiUaiyt but Us 
chief excellence is, that it ftinushes just the fiiidlities which are needed by the tfMusands la families 
smd Sabbath schools, wlio aie engaged in Che important business of biblical education. It Is in itaelTa 
Kbnuy of reliable information." 

IrV. B. Sprague, D. D., Pastor of Second Presbyterian Church, Albany, N. T. 

J. J. Carruthers, D. D., Pastor of Second Parish Congregational Church, TorQand, Me. 

Jod Hawes, D. D., Psator of First Congregational Church, Hartford, Gt. 

Daniel Sharp, D. D., late Pastor of Third Baptirt Church, Boston. 

N. L. Frothinghanif D. D.,late Pastor of First Congregational Chundi, (Unitarhui,) Boston. 

Ephraim Peabody, D. D., Pastor of Stone Chapel Congr^gatkmal Church, (UnitariaaJ BostOS.' 

A. L. Stone, Pastor of Park Street Congregational Church, Boston. 

John S. Stone, D. D., Rector of Christ Church, (Episcopal,) BsooUyn, N. Y. 

J. B. Waterbuiy, D. D., Pastor of Bowdoin Street Chureh« (CongiegationalO Boston. 

Baron Stow, D. D., Pastor of Bowe Street Bsptist Church, Boston. 

Thomas H. Skinner, D. D., Pastor of Carmine Presbyterian Church, New York. 

Samuel W. "Worcester, D. D^ Pastor of the Tabernacle Church, (Congregafional,) Salem. 

Horace Bushnell, D. D.. Pastor of Third Congregational Church, Hartford, Ct 

Bight Beverend J. M. Wainwright. D. D^ Trinity Church, (Episcopal^ New York. 

Gardner Spring, D. D^ Pastor of the Brick Church Chapel Presbyterian Church, New Yock. 

W. T. Dwight, D. D., Pastor of Thhd Congregational Church, Portland, Me. 

E. N. Kirk, Pastor of Mount Vernon Congregational Church, Boston. 

Prof. George Bush, author of ** Notes on the Scriptures," New York. 

Howard Malcom, D. D., author of •* Bible Dictionary,* and Pres. of I^wlsbuTg University. 

llenty J. Bipley. D. D^ author of •* Notes on the Scriptues,** and ProC In Newton TlieaL Ins. 

N. Porter, Piof. In Yale College, New Haven, Ct 

Jarsd Sparks, Edward Everett, Theodore Frelfnghuysen, Robert C. "Wlnthrop, John McLean, 

Simon Oreenleaf, Thomas 8. Williams, — and a large number of others of like ehameter and 

standing of fhe above, whose names cannot here appesvi H 



HUGH MILLER'S WORKS. 

MY FIRST IMPRESSIONS 

OF ENGLAND AND ITS PEOPLE. 

By Huou Milles, author of " Old Bed Sandstone,'* ** Footprints of th6 
Creator/' etc., with a fine likeneas of the author. 13aio,cloth, 1^. 



I/el not the etactitm feeder imei^ite, firnn the title of this book, that it is a common book of trarel^ 
Ki the eonttai7,it is a ray iein«rkable one, both in design, spirit, and execution. The facts recorded* 
and the rleirs adTanoed in this book, are so firesh, TiTid, and natural, that we cannot but commend it 
as a treasure, beth of inltannatioD and entertainment It will grsatly enhance the author's rcputatioQ 
fat tliis eottntry as it alnadj has la England. — WUM$ Jbme Journal 

This is a noble book, worthy of the author of the Footprints of the Creator and the Old Red Sand- 
stone, because it is seasoned with the same power of Tivid deseriptioD, the same minvteness of obser* 
Tation, and soundness of criticism, and the same genial piety. We have read it witb deep interest* 
and with ardent admiration of the author's temper and genius. It is almost hnpossible to Inj the book 
down, eren )to attend to more pressing matters. It is, without compliment or hyperbole, a most de> 
li|(htfal TOlume. — IT* Y. OonmnerciaL 

It abounds with graphie sketches of scenery and character. 7s full of genius, eloquenee^aad obsenra- 
Hon, and is well calculated to arrest the attention of the thoughtful and inquiring. — PhiL Znaturer. 

This is a most •mwrfng and instractiye book, by a master hand. -~ Democratic Review, 

The author of flus work prored Umself, In the Footprints of the Creator, one of the most original 
thinkers and powerful writers of the age. ^In the volume before us he adds new laurels to his reputa- 
tion. Whoever wishes to understand the character of the present race of Englishmen, as contradistin- 
guisbed from past generations ; to eomprehend the workings of political, social, and religious agitation 
in the minds, not of the nobility or gentry, but of thei>eo2>/e, will discover tiuit, in this volume, he has 
feimd a treasure. <- Pefersoa's Magwitne* 

/XDs eyes were open to see, and his ears to hear, every tiling i and, as the result of whiU he saw and 
heard in " merrie " England, he has made one of the most spirited and attractive volumes of travela 
and observations that we have met with these many days. — Traveller, 

It is with the fteling iHth which one grasps the hand of an old iHend that we greet to our home and 
Iseart the author of the Old Bed Sandstone and Footprints of the Creator. Hugh Miller is one of the 
most agreeable, eateftdnmg, and instrv^etiTe writers of the age i and, having been so delighted with 
Um belbfe, w« open the Fint Impressions, and enter npon its perosid with a keen intcUectoal appe- 
tite. We know of no work in Ihigiaad so fall of adaptedness to tlie age as this. It opens up clearly to 
vjew (be eondition of its various classes, sheds new light into its sooiid, moral, and religious history, 
not foigetfing its geological peculiarities, and draws conclusions of great value. — JBtany Spectator, 

We eommend the volume to our readers as one of more than ordinary value and interest, fhmi tha 
pen of a wri^r who tiiinks ibr himself, and looks at mankind and at nature through his own spec- 
tacles.— I>-a}ucr»j>& 

The anflier, on* of flia most remarkabia men of the age, arranged fbr flils Jovraey into England, 
•tipeeting to " lodge in humble oottoges, and wear a hnmble dress, and see what was to be seen by 
bumble men only, — society without its mask.** Bneh an observer might be expected to bring to view 
•.tiMmsand things unknown, or partially known befbre % and abundantiy does he fhlfil tlus expecta- 
Itoa. It is oaa of fhe most absorbing txMiks of the time.— JPor<2aiMiCA.Jf»Tor. ■ 

VEW WORK. 
MY SCHOOLS AND SCHOOLMASTERS ; 

OR THE STORY OF MY EDUCATION. 

Bt Huoh Miller anthor of " Pootprints of the Creator/' *' Old Red 
fiwidstoiie,*' " Fint Imprtstkms of EngUnd/' ate ISmo, cloth 

^Diii is a personal nanattve of a deeply interesting and instmetiva ehameter, oonoamiaf one of tha 
mast remarHWa mm, of tha i^. No one who purchases this book win have occosfawi totegret H^ our 
wvedftfitl V 



A PILGRIMAGE TO EGYPT; 

BMBBACING A DIARY OF EXPLORATIONS ON THE NILE, 

WITH OBSERVATIONS, illustrative of the Manners, Castoms, and 
lofCittttioiu of the People, and of the present condition of the Antiquities and RuiB& By 
J. V. C. SxiTH, M. D.J Editor of tbe Boston Medical and Surgical Journal. Witli nu- 
meraiu elegant fingniTlngii. Third editioa. 1,25. 

There li a lifelike inteieat fai fhe namttres and defcxlptiont of Dr. Snd<h*t pen, which takei yoa 
direetlf aloiig with the tmretter, to that when he closes a chapter you feel that you have reached 
■n inn, where you will rest for a while i and flken, with a refieshed mmd, you will lie ready to more 
OB again, tat a jonnuj fnU of freih and inetractiire incidents and explorations. — Ch, WUnetM, 

Eveiy ps«e of the Tirium* ie enteiteiniaff and inftmclhre, aaad even fluwe wha axe wdi read in 
Egyptian manners, eustoou, and eoeneiy, eaanat ML to ind en meHdnflr aesir aBdawel «|MMe theea 
eomewhat hackneyed topics. — MorcaHtUe JumnaL 

Oaaef the aaoetagiesaMs hooka off trayeiwhiehhaire been pirtashedfcr a k(a#ti»te~JPMt^ 



It is readable, attractive, and interesting, because familiar and companionable. Ton seem to be 
tzayelling with him, and seeing the things which he sees. — Bunker Jfttt Aurora. 

The author is a keen obaerrer, and describes what he observea with a gnvhic paa, Th* r<ikmm 
abounds In vivid descriptions of the manners, customs, and institutions of the people visited, the 
present eondition of the ancient ruins, aecompaued by a large number of illusttations. — Courier. 

"We see what Egypt was r we see what Egypt is t and wlOi pr^etie endowment we see what Jtii 
yet to be. It is acharming book, not written fbr antiquarians and the learned, but fbr the nuButi, and 
by file BilBion it will be read. — C&itgregotitnaUBl. 

The reader may be sure of entertainment in such a land» under the guidance of ench an ebaerrer as 
Dr. Smltli, and will be surprised, when he has accompanied him through the tour, at tiie vivid im* 
pressi<m which he retains of persons,and places^and incidents. The illustrations are capitally drawn, 
and add greatly in the value of the book, which is a handsome volume in every re8peet,ae are aD 
the works which issue from the house of GouUL and Uncoln.— /SSotan Gazette. 

Thisbreallyoneof flie most entertahi3nglx>okfnpoa Egypt that we have met wcMk mfaneugr 
and simple narration of all sorts of strange matters and things, as th^ came nndet the eye of an at- 
tentive and intelligent observer. — Mbanv Arfpu. 

Mr. Smith is one of the qnrightliest anthon In America, and this work is worthy of hie pen. Ha li 
particularly happy in presenting the comical and potetane side of otuecta.-> VgmmomweaUk, 

The sketches of peopte and manaen ace aiarivllmHlyllMliBekatd If thai book teae* a little 
Uis not by any means wanting in snbstantiaiinftaanation and pattealtTssywh '^Ch,Jbtqfurm\ 

One of the most complete and perfect books of the kind ever pubHshed, tntrodndng enthe new 
places and scenes, that have been overlot^ed by other writere. The style b admirable and attiaettva^ 
and abundantly interesting to faenrs it a general drcvlatloa. — Diadeau 

Reader, take this book and go with him; it is like makhig the voyage yonreelC Dr. todUtwrites \m 
a veiy pleasing style. No one will fall to sleep over the book. "We admire the man's wit i it breaks 
ont occasionally like flashes of lie^tning on a dark sky, and SMhea every thine leek plinaaaaUy. Of 
all the books we have read en Egyp^ we prefer ttde. It goes ahead of Stephens'* Boeder, obtain a 
copy foryouieeK— Tnm^pet* 

This volume Is neither a re-hash of guide booka^ nor a eondenaed mensuration of kei^its and As- 
tances from works on Egyptian antiquities. It contains the daily observations of a most intefligenl 
traveller, whose descriptions bring to the reader's eye the scenes he witnessed. "We have read many 
books <m Egypt, some of them full of science and learning, and some of wit and frolic, but noite toMcsk 
fumiah€d90cUar<mideaqfEnptv» ills, -of Ms ruins aa they now are, and of Ita peopleae they 
now live and move. The s^le, always dignified, la not.unfkequeatly playfUU and the reader 1 
along from page to page, widi the feeling that he is in geod eonqMsy. - WotoAmoa tand JBc^ector. 



Ita geolQgieal remarks upon the Nile and ltavattey,ifa indmnatien upon apionltaiaand thai 
ehanio arts, amuaements, edueation, domestic life and eeonomy, and eapcciaUr «poa the diaeaaavof 
Ihe country, are new and important — Cimpreaatumalut. 

SCRIPTURE NATURAL HISTORY; containing a descriptive aceomit 
of auadnipeda. Birds, Fishes, Insects, Reptiles, Serpenta, Plaahs Tiaaa> MuMiali, Gmm> 

« and Precious Stones, mentioned in the Khla. By WlLLiAX CAaPBNTJiB, LoBddaf 
with Improvements, by Rev. Gorham D. Abbott. Ulustratad 1^ numemw 

^ ings. Also, Sketches of Palostinek ISmo, eloth, 1,O0l V> 



THE CRUISE OF THE NORTH STAR: 

A NARRATIVB OF THE EXCURSION MADE BY MR. VANDERBILT'S 
PARTY, IN THE STEAM YACHT, in her Voyage to England, Russia, 
Denmark, France, Spain, Italy, Malta, Turkey, Madeira, etc By Rev. John 
Oybrton Choules, D. D. With elegant Dlustrations, and fine Likenesses 
of Ck>mmodore Yanderbilt and Capt. Eldridge. 12mo, cloth, gilt baoka and 
' Bides. $1.50. 

TKe cruise of the North Star was an event of almost national concern, and was watched with 
universal Interest This volume Is as different firom ordinary books of travel as the cruise of 
the North Star was dif&reut firom an ordinary trip to Europe. We need not bespeak ix It 
many readers. — Providence Journal. 

The Amezkaa people ought to be proud of» and grateful to» Coraelhis Yanderbilt. This man 
has done more than a dozen presidents to give America a respected name in Europe. At first 
a poor boy« he has shown by hJs histcNry what fiiaUttes American iDStttntloBa have to bring out 
Individual enterprise. Having, by his masterly enten^rise, acquired a prince^ ibrtime, Mr. 
Yanderbilt, the past year, In a yacht of his own, built expressly fi>r the purpose, took a fiaoifly 
trip to the several European cities 1 Such an idea never befbre occurred to mortal man. Every- 
where he went, his yacht enterprise was the theme of general comment. Everywhere the 
enterprise bears a national character. In the person of Cornelius Yanderbilt, American enter- 
prise told the people of Europe what it conld do. The desire to get this curious narrative was 
so gieat tiiat the whole of the first edition wen^ off In two days !~£tof* (^£A6 Wttt. 

Tbdse who remember to have met with a very interesting work, published some two years 
ago, entitled " Toiing Americans Abroad," will be glad to learn that here is another book of 
travels from the same source. Do you say your shelves are aH fUU of books of travel ?— we reply, 
with Leigh Hunt, — then put In another shelf, and place this one on It — MUhodist Protestant, 

The work Is one of tiie mort entertaiodng; and, in its way^ vMA, portraitorea of seenes In the 
Old World, that we have ever weea.—BosUm Trtmaoript. 

Thisis a fitting memorial of the most remarkable trip of Its kind ever taken, and which ex- 
cited great interest both in this country and Europe. The book is in many respects as novel 
as the occasion which produced it was unique and memorable. Both the acccMnidished authOT 
and the pubUsfaers deserve the best thanks for so tastefld a record of a performance which has 
reflected so nmch credit abroad upon American enterprise. -^New York Courier & Mtquirer, 

This work Is Interesting, not only as a memorial of the North Star, attd her trip to Europe, — 
an enterprise which, of a private nature In its undertaking, was almost national in its anticipa- 
tions and to Its proud results, — • but also as a record of European travel, narrated In a livdy 
manner, by a gentleman whose taste and attainmestfr eoilnestly qualtfy him tOi tba tadc. -r 
Jfew York Times. 

Kever before did a private Individual melie so magnificent an excursion as Mr. Yanderfdit. 
In alrteam yacht of unsurpassed splendor, accompanied by a few select friends, whom he en- 
tertained, during the voyage, in the most luxurious manner, he crossed over to the Old World ; 
viewed the curiosities of parts of three continents ; steamed from port to port, and then re- 
turned, having spent four months in this most dellghtftd manner. Dr. Choules, who was one 
of his guests, htm given to the wwld a charming account of this unique voyage, in a beautiftilly 
printed and illustrated volume. We commend it to our readers as a very entertaining, well- 
written iNxA. — Zion's Herald. 

The whide world has heard of Mr. Yanderbilt and his matdiless yacht, — >hls pleasure excur- 
aion to Eun^e^— its princely cost, and safe and happy execution. * * * The book will be 
eagerly perused, as a record of <nie of the unique occurrences of the age ; Is written with a kind 
of drawing-room, etiquette-like style, is mellow in sentiment, and is wholly destitute of that 
atraiftittgafter the subUme^ and stranding in the " hiffh-fidutio," that characterise the effhsions 
of the tourist generally. — (Moago Advertiser. 

This exceedingly clever volume Is the result aud the record of one of the most stupendous 
and mi^nificent water excursions that ever was made. — jV(»/(0{ile Oo. Democrat. 

This beautiful volume describes. In a chaste and readable manner, the fortunes of the widely- 
known excursion of the princely New Tork merchant and his fiimlly and guests. From the 
edat of the voyage itself, and the pleasant way of Dr. Choules* account of it we think the book 
la destined to have — what it deserves — a very large sale. — Congregationatist. (f ) 



WORKS JUST PUBLISHED. 



CHS BSTTBB LAKD ; or, Tbb BKLomn's Joukibt ahd Vvrumm Homb. B3 
Rbt. a. 0. Thommov. ISmo, ol«4h. 86 eenU. 

OoRTam.— The Pngrtman — OliuUra of Hicbo! — Wayinailn — Ollmpseg of the Land — 
I1i« PasMM'-Tk* Bfoocoluaii of PrieDdi— Tlie HeaTeniy Banqnet— Ghlidreii In IleaTeii — 
8od«ty of Annta — Sodely of the Saviour — Heavenly Honor and Juclwa — No Tears iu Heaven 
— Bomieti of Heaven— Activity In Heaven — Beettrredlon Body— Perpetntty uf BUaa in Heaven. 

A moet charming and InitmcUve book for an now Joomeylnf to the " Better Land," and ea- 
peolaUy to tboM who have Mandi already entered oponUaelenalJoya. * 

CHRI8TIANITT VIEWBD IS US LBADIKG ASPECTS. B7 the Bbt. A. L. 
R. FooTB, ftnthor of ** IneidenU in the Life of oar Sarionr^** eto. 16mo, el. 

MBMOIBS OF A QRANDMOTHEB. By a Lady of MMSMhasetti. 16mo, 

eloth. (0 oenta. - 

**llypathliealnavaUfl9rwiileliIkaTeMaglittoadomwtt]illowen. Shadowi flram the bills 
cover lt» hut I aiake my own lunshlne." 

The little ¥01000 Is graoeAiUy and beantlAdly wrttlen.--yiNirnal. 

Vot unworthy the senitui of a Dtckieni. — TrmuaipL 

HOURS WITH EUROPBAN CELEBRITIES. Bj the Rev. Willuu B. 
Spragub, D. D. 12mOa oloth. A prtu. 

The author of tUs woiIk visited Boriim In UK and to ISM^ under drcimiBCances whidi 
aiTorded him an opportunity of making the acquaintance, by personal Interviews, of a laxve 
number of the most distinguished men and women of that continent ; and in his prefiice he 
says, "It was my uniform custom, after every such interview, to take co|dons memoranda of 
the conversation, including an account <^ the individual's appearance and manners ; In shor^ 
defining, as well as I could, ttie whole fanprenkm which his physical, intellectual and moral 
mmn had made upon me.** Fiom the memoraDda thus made, the material for the present 
tastmctlve and ezceedlnKly tateresttng volume Is derived. Besides these "pen and Ink** 
sketches, the work contains the novd attraction of a lk04tanlle of the signature of each of the 
persons introduced. 

THE AIMWELL STORIES. 

A series of rolumes illustrative of yonthfUl character, and combining fautmcUon with amused 
menu By Waltis Azmrxu.. author of " The Boy*s Own Oulde^" '* The Boy's Book of Mocals 
and Manners,** Ac With numerous Blustratlons. 

The first two volumes of the series, now ready, are — 

OSCAR ; or, Thi Bor who had ma owv Wat. ICrao, eloth, gilt. 63 eents. 
CLINTON ; or, Bor-une nr thb Gouvtbt. 16mo, eloth, gilt 63 oenta. 



Bach Tolume vrill be complete and Independent of Itself, but the series will be ocn- 
nected by a partial identity of character, locslltles, Ac 

THE PLURAUTT OF WORLDS. A New Edition. With a Supplbkbhtabt 
DiALOouB, in whioh the author'a reyiewera are reriewed. Hmo, oloth. $1. 

This masteily production, which has ezdted so mudi interest in this country and to Rnrope, 
will now have an increased attraction to the addition of the Supplement, to which the author's 
reviewers are trlomphanUy reviewed. 

The Su^lement will be ftimished separate to thoife who have the original work. 



INFLUENCE OF THB HISTORY OF SCIENCE UPON INTELLECTUAL 
EDUCATION.- By Wiluax Wbbwbll, D. D., of Trinity College, Cambridge, 
Eng., and the alleged author of •• Plurality of Worlda.*' 16mo, oloth. 26 ota. 

THE LANDING AT CAPE ANNE ; or, Tbb Cbabteb of thb Fibbt Pbbxa- 

XBNT COLONT ON THK TeBBITORT OF THB MAS8A0BU8BTT8 CoXPABT. NoW 

diaoorered, and firat published from the obigibal hanuscbipt, with an in 
quiry into ita authority, and a Hibtobt or thb Colobt, 1624-1628. Roger 
Conant Governor. By John Wibgate Trobbtob. 8to, cloth. $1.60. 

This is a curious and exceedingly raluable historical document 

A volume of great toterest and Importance. — Jlbftning Travdier. 

A Tare contribution to the early history of Kew Bngland. ~ JftnagwHto JJuwnrf. 



